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Spectral Analysis and Filter Program Package 
By John J. Miller

ABSTRACT

The spectral analysis and filter program package is written in the BASIC 
language for the HP-9845T desktop computer. The program's main purpose is to 
perform spectral analyses on digitized time-domain data. In addition, band­ 
pass filtering of the data can be performed in the time domain. Various other 
processes such as autocorrelation can be performed to the time domain data in 
order to precondition them for spectral analyses. The frequency domain data 
can also be transformed back into the time domain if desired. Any data can be 
displayed on the CRT in graphic form using a variety of plot routines. A hard 
copy can be obtained immediately using the internal thermal printer. Data can 
also be displayed in tabular form on the CRT or internal thermal printer or it 
can be stored permanently on a mass storage device like a tape or disk. A 
list of the processes performed in the order in which they occurred can be 
displayed at any time.

INTRODUCTION

Spectral analysis of digitized reflection seismic data is a powerful tool 
in seismic data processing. This paper describes a totally interactive 
spectral analysis and band-pass filter program package written for the HP- 
9845T desktop computer 1 . The program provides for analysis of amplitude and 
phase characteristics of equally spaced, digitized, time-domain data. Many 
processes for preconditioning the data prior to analysis such as windowing or 
tapering are provided. To data can also be band-pass filtered in the time 
domain. Also, the user may add his own subroutine to the package in order to 
process the data in ways not provided by the program.

Each processing step is initiated by pressing a special function key 
(SFK) located in the upper right corner of the keyboard. Each of these keys 
initiates a program interrupt which branches to a designated routine that 
performs the process desired. The program will prompt the user, displaying on 
the CRT pertinent questions and value ranges of parameters necessary to 
perform the processing step. These prompting questions are in most cases 
self-explanatory.

Program checks are made, transparent to the user, to assure that a 
process can be successfully performed. For example, if the user presses the 
SFK designating that an autocorrelation is to be plotted before the 
autocorrelation is calculated, the program will inform him of this error, thus 
saving the time needed for plotting a null series. Also, in some processes, 
fatal errors like division by zero will be avoided by use of these internal 
checks.

A copy of the program on HP Cassette Tape or Disk is available from the 
author at: U.S. Geological Survey, Box 25046, MS: 960, Denver Federal Center, 
Denver, Colorado 80225.



Finally, an error recovery capability is built into the BASIC language 
and utilized so that if a fatal error occurs, the program will inform the user 
of the error type and return control back to him. Thus, only the process in 
which the error occurred will be affected and all previous processing steps 
remain unaffected.

PROGRAM OVERVIEW AND USE

In this paper it is assumed that the reader is familiar with operating 
and programming the HP-9845T desktop computer. If not please consult the 
operating and programming manual published by Hewlett-Packard for use with the 
HP-9845T. This version of the HP-9845T has 186 K bytes of user available 
memory.

Program Loading

The program is stored on a mass storage medium in a PROGRAM file. Thus, 
to load the program into the CPU, insert the storage medium into the 
appropriate device and type LOAD "SPCTRL." Press execute. The main program 
code and all associated subroutines will be loaded into the CPU.

Program Use

After loading, press the RUN key to begin execution of the program. A 
display of the "menu" of special function keys (SFK) will be displayed on the 
CRT (fig. 1) followed by the request to choose a process by pressing a special 
function key.

The user must then press a SFK selecting the process he wishes to 
perform. SFK1 must always be pressed first since no data are present in the 
object arrays at program initialization. See table 1 for a list of all 
possible processes and their associated SFK's.

By pressing an SFK, the user initiates a program interrupt, then the 
program branches to the routine that performs the requested function. Each 
routine prompts the user with pertinent questions about parameters needed to 
perform the requested process. These questions are displayed on the CRT and 
in most cases are self-explanatory. The last section of this paper gives a 
detailed description of processing steps and pertinent parameters.



Figure 1. SFK Menu displayed on CRT when user needs to choose a process
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Table 1. Processes and SFK's

Process SFK Remarks

Enter Data 
Window Time series 
Taper Time Series 
Remove DC Shift 
Autocorrelation

Cross-correlation 
Band-pass Filter 
Fast Fourier Transform 
Inverse Fourier Transform 
Amplitude & Phase Spectra

Unwrap Phase Spectrum 
Add Auxilliary Subroutine 
Printout Data

Save Data

Plot Time Series
Plot Autocorrelation
Plot Cross-correlation
Plot Cross-correlation Sweep

Plot Filter Response 
Plot Filtered Data 
Plot Amplitude Spectrum 
Plot Phase Spectrum 
History of Processes

Restart Program

1
3
2
8
6

7
4
9

11
10

12
13
15

14

SI*
56
57
58

S5
S4
S9

S10
0

S15

Time- or frequency-domain data

Processes performed to time 
domain data

Processes performed to 
frequency domain data

User-written subroutine 
Tabular listout of data

values 
Store data on mass

storage device

Graphical display of time- 
and frequency-domain data

Order in which processes
were performed 

Totally restarts program

*An 'S' preceding the SFK number indicates that the Shift key must be held 
down when pressing the SFK.



A Typical Processing Sequence

The following is an example of a sequence of processing steps which might 
be used to analyze the amplitude and phase characteristics of a portion of a 
seismic data trace.

la. Enter data from mass storage (SFK 1). A time series will be entered 
from tape or disk into array A(t). Array A is the object array for most 
future processing steps. The user must give a file name, number of samples 
and sampling interval.

Ib. Plot the time series entered (SFK SI) (figure 2A).

2a. Extract the time window of interest (SFK 3). The user specifies a 
start and end time. The data within this window will be shifted within array 
A so that the start time specified will occur at sample #1. Zeros will be 
padded after the end time specified.

2b. Plot the windowed time series (SFK SI) (fig. 2B).

3a. Taper the time series (SFK 2). A Banning taper will be applied to 
the data in array A(t) to avoid truncation errors at the beginning and end of 
the time series. The user can specify the amount (in percent) of the data to 
remain untapered.

3b. Plot the tapered time series (SFK SI) (fig. 2C).

4. Perform Past Fourier transform (SFK 9). The data in A(t) will be 
transformed into the real and imaginary Fourier coefficients. The user can 
specify the frequency sampling interval.

5. Calculate amplitude and phase spectra option implemented at user's 
request following FFT. The amplitude and phase spectra will be calculated 
from the Fourier coefficients. The user may specify a linear or dB amplitude 
spectrum.

6. Plot amplitude spectrum (SFK S9) and phase spectrum (SFK S10). The 
amplitude and phase spectra (figs. 2D and E) will be displayed on the CRT. 
After a five-second wait, the user may obtain a hard copy of the plot on the 
internal thermal printer.

7. Store the amplitude spectrum on a mass storage device for future 
reference (SFK 14). The data will be transferred to a file named by the 
user. If one is not present, it will be created by the program.

8. List processing history (SFK 0). A list of the processes in the 
order in which they were performed will be printed on the internal thermal 
printer or CRT at user's choice (fig. 2F).
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Figure 2A. Seismic reflection tracer 150 samples^ 
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Figure 2B. Windowed data from 2A. Start=50 msx end=250 ms



25101.aaa

12550.

0.000

-12550.500-

-25101. EMfl

Figure 2C

TIME (SECONDS)

Figure 2B tapered. 40 ms taper applied at 

each end (0-40 ms and 160-200 ms).



RMP SP ECTRUM

22 120 160 200 240

FREQUENCY (HZ)

Figure 2D. Amplitude spectrum of data from figure 2C
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HISTORY OF PROCESSES PERFORMED
1 . TIME SERIES ENTERRED FROM MflSS STORflGE DEVICE
2 . PLOT OF TIME SERIES PREVIOUSLY ENTERED.
3 . TIME SERIES PREVIOUSLY ENTERRED WINDOWED.
4 . PLOT OF TIME SERIES PREVIOUSLY ENTERRED.
3 . PREVIOUSLY ENTERRED TIME SERIES TflPERED.
6 . PLOT OF TIME SERIES PREVIOUSLY ENTERRED.
7 . FORWflRD FOURIER TRflNSFORM CRLCULflTED.
8 . flMPLITUDE flND PHflSE SPECTRfl CflLCULflTED.
9 . flMPLITUDE SPECTRUM PLOTTED.
10 . PHflSE SPECTRUM PLOTTED.
11 . PREVIOUSLY CflLCULflTED DB flMPLITUDE SPECTRUM STORED ON MflSS STORflGE DEVICE

Figure 2F. History of processes in the order performed.
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ARRAY AND VARIABLES 
One-Dimensional Arrays

The program uses a series of one-dimensional arrays as object and 
destination arrays for all processing steps. The following is a list of these 
arrays and their purposes:

A(1024) This array is used to store the time series which will be the
object array for nearly all other processing steps. It is the
destination array for the inverse Fourier transform.

R(1024) This is the destination array of the autocorrelation process. 
Filt(1024) This is the destination array of the band-pass filter process.

(Filt(t)=Gw(t)*A(t). 
Gw(300) This is the destination array for generating the band-pass filter

in the time domain. 
Sweep(1024) This is the destination array for inputting the time series which

will be cross-correlated with array A. 
Xcor(1024) This is the destination array of the cross-correlation process.

Xcor(t)=A(t)*Sweep(-t).
Xl(1024) This is the destination array for the real Fourier coefficients. 
X2(1024) This is the destination array for the imaginary Fourier

coefficients. 
Amp(1024) This is the destination array for the amplitude spectrum in a dB

scale. 
Lamp(1024) This is the destination array for the amplitude spectrum in a

linear scale. 
Phz(1024) This is the destination array for the phase spectrum with

occasional 360 degree shifts (wrapped). 
Unphz(1024) This is the destination array for the phase spectrum with 360

degree shifts removed (unwrapped). 
H$(300) This is the destination array in which codes are stored so that a

history file of processes n the order in which they were
performed can be output. 

D$(12)[110] This array stores the display defining the special function keys
and is displayed each time the operator needs to press a special
function key.

Important scalar variables

The following are variables (table 2) used to keep track of valid samples 
and sampling intervals in each array.

Performance flag variables

The following variables (table 3) are set equal to zero (0) at the 
beginning of the program. Each variable is associated with a specific 
process, such as the FFT, autocorrelation, etc. As each process is 
successfully performed, the flag is set equal to one (1). The use of these 
flags is explained later.
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SUBROUTINES

The following subroutines (table 4) are called from the main program or 
by each other depending on the process requested. For details of the 
purposes, arguments, subroutines called by other subroutines, etc., see the 
program listing. Each subroutine has adequate remarks explaining itself 
fully.
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Table 2. Scalar variables

Variable 
Number of 
samples

Nsampt
Lag*2-l
Xcorsamp
Filtsamp
Lfilt
Nsampx

Nsampf c

Nsampf db

Nsampa

Nsampf pz
Nsampf upz

name 
Sampling 
interval

Nsr
Nsrauto
Nsrxcor
Nsrfilt
Nsrfr
Nsr sweep

Df

Dfdb

Dfa

Dfpz
Df upz

Corresponding 
array

A(t)
R(t)
Xcor(t)
Filter(t)
Gw(t)
Sweep(t)

Xl(jw),X2

Amp( jw)

Lamp( jw)

Phz(jw)
Unphz( jw)

Purpose of 
array

Current time series
Autocorrelation series
Cross-correlation series
Filtered time series
Band-pass filter
2nd operator in cross-
correlation

Real, imaginary Fourier
coefficients

Amplitude spectrum in
decibel (dB) scale

Amplitude spectrum in
linear scale

Phase spectrum (wrapped)
Phase spectrum (unwrapped)

Note: If the array is a function of t (e.g., A(t), the sampling interval is 
expressed in milliseconds. If the array is a function of jw (e.g., XI(jw)), 
the sampling interval is expressed in hertz (Hz).
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Table 3. Performance flag variables

Variable Process

Tflag Time series entered
Aflag Autocorrelation performed
Amphz Amplitude spectrum calculated or entered
Phzflag Phase spectrum calculated or entered
Unwrap Phase spectrum unwrapped
Fflag FFT performed or Fourier coefficients entered
Filtflag Band-pass filter pass performed
Xflag Cross-correlation performed
Unwrap-enterred Unwrapped phase spectrum entered from storage
Subflag Auxilliary subroutine linked and performed
Erflag A fatal error has occurred in the previous process
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Table 4. Subroutines

Subroutine Purpose

*Cross Performs cross-correlation between two functions
*Drum Make a phase curve continuous (unwrapped)
Gate Extracts a specified time window from a time series
*Autos Computes the two-sided autocorrelation
Recover Informs user that a fatal error has occurred
Taper Applies a Hanning taper to a time series
*Remav Removes the DC shift from a time series
Minmax Finds the minimum and maximum values of a series
*Fft Performs the discrete forward and inverse Fourier transform
*Fold Performs the convolution of two signals
Pzplot Graphs the wrapped or unwrapped phase spectrum
Amplot Graphs the dB or linear amplitude spectrum
Tplot Graphs a time series
Bpass Calculates a zero phase band-pass filter

*Polar Computes amp. and phase spectra from Fourier coefficients
Print Prints data in tabular form on the CRT or thermal printer
Create Creates a file and writes data to a mass storage device.

*These subroutines were converted from FORTRAN to BASIC and were taken from 
the book, "Multichannel Time Series Analysis with Digital Computer Programs," 
by Enders A. Robinson, 1967, Holden Day, Inc. 
Note: FFT is NLOGN in the book.
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FATAL ERROR RECOVERY

When a fatal error occurs in one of the processes, a call is made to the 
subroutine "Recovery." This subroutine informs the user that a fatal error 
has occurred and displays the error code and message. It also sets a flag 
variable on so that when control is returned to the main program (if the error 
occurs in a subroutine), the main program will be aware that the previous 
process was not successfully completed. Thus, the only process affected by 
the fatal error is the one in which it occurred. All previous processes 
performed remain unaffected and control is returned to the user.

A Special Case of Error Recovery

When a user is adding his own subroutine to the program, an error may 
occur which requires special action in order to preserve previous processing 
steps. The subroutine to be added must be stored on a mass storage device in 
a DATA file. The program will add this file to itself using the LINK 
command. However, if the file name specified by the user is not present on 
the mass storage devicec or if the device is not ready, error no. 56 (file not 
defined) or error no. 80 (cartridge out or disk door open) will be displayed 
and the program will stop.

To recover from this error and preserve all previous processing, perform 
the following steps:

1. Press the CONT key. This resumes execution of the program with the 
line following the LINK command.

2. The program will request that a CALL statement be entered in line 
252. Follow the instructions as though the subroutine had been 
successfully "LINK"ed. When the program attempts to execute the 
subroutine, the error message "Error 7 in line 252" (undefined 
subroutine) will be displayed since the subroutine was never added 
to the program. This error is recoverable and control is returned 
to the user with all previous processing steps unaffected.

PROCESS SELECTION ERROR RECOVERY

Each process has associated with it a specific performance flag 
variable. When a process is successfully performed, its corresponding 
performance flag is set to one (1). If so, the processing step requested is 
performed. If any of the prerequisite flags are not one (1), then the 
operator is informed of the prerequisite process that needs to be performed, 
and is asked to try another process. For example, if the operator requests 
(by pressing the appropriate special function key) an autocorrelation before a 
time series has been entered into array A, the program will inform him that a 
time series has not yet been entered. This saves time and avoids fatal errors 
like division by zero.

DETAILS OF THE PROCESSING STEPS AVAILABLE

Each process is initiated by pressing one of the special function keys 
(SFK) located in the upper right corner of the keyboard. The following is a 
detailed list of each process available with pertinent parameters explained 
fully. Also, the SFK which controls the process is given. An 'S' before the 
SFK's number (e.g., SFK SI) means that the shift key must be held down when 
pressing the SFK to initiate the process:

17



I. Enter data. SFK 1: Allows either time- or frequency- domain data to be 
input into an array. If time-domain data are to be entered, they are 
placed in the array A and overwrite any data already in that array. 
These data are those which will be acted upon by all future time-domain 
processing steps.

A. The five types of time-domain data that can be entered are:
1. Any data stored on a mass storage device in a "DATA" file.

The program will ask for a file name, number of samples to 
be entered, and sampling interval in milliseconds. The 
maximum number of samples allowed is 1024.

2. Data from an autocorrelation already calculated. The program 
will transfer the data from array R (the autocorrelation) 
into array A. The number of samples and sampling interval 
of array A will be modified accordingly.

3. Data from a cross-correlation already performed. The process 
is exactly like that done in step 2 except that the array 
Xcor is used instead of R.

4. Data from a filter pass already performed. As in step 2 
except that array Filter is used instead of R.

5. Band-pass filter wavelet from a filter pass already
performed. As in step 2 except that array Gw is used 
instead of R. 

B. Frequency-domain data must be entered from a mass storage device.
The three types of frequency-domain data that can be entered are:

1. Amplitude Spectra: The program will ask for a file name, 
number of samples to be transferred, frequency sampling 
interval and whether the spectrum is linear or dB scale. If 
linear, the data will be transferred from the mass storage 
device into array Lamp. If dB, the destination array will 
be Amp.

2. Phase Spectra: The program will ask for a file name, number of 
samples to be transferred, frequency sampling interval, and 
whether the spectrum is wrapped or unwrapped. If wrapped, 
the data is transferred into array Phz. If unwrapped, then 
array Unphz is the destination array.

3. Fourier Coefficients: The program will ask for the file name 
of the real coefficients, imaginary coefficients, number of 
samples and frequency sampling interval. The real 
coefficients will be transferred into array XI. The 
imaginary ones will be transferred into array X2.

II. Taper data. SFK 2: The data entered in array A can be modified with a 
Hanning taper. The only parameter requested is the percentage of the 
taper to remain flat. This means that if 50 percent is the amount of 
the taper to remain flat, and the time series is 100 ms long, then the 
taper will be applied from 0 to 25 ms and from 75 to 100 ms. The data 
between 25 and 75 ms (the center 50%) will be unchanged. Figure 3 
shows a Hanning taper.
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III. Window data. SFK 3: A selected portion of the data entered into array A 
can be extracted. The parameters requested are the start time and end 
time of the window in ms. The data between the start and end times are 
shifted within array A so that the start time specified becomes time 
zero (sample no. 1). The array is set to zero following the end sample 
specified. The number of samples in array A is modified to ((end 
time)-(start time)) sampling interval +1.

IV. Remove DC. SFK S8: The DC shift (arithmetic mean) of the data in array 
A is removed by calculating the sum of all the values in the array, 
dividing this sum by the number of samples, and subtracting this number 
from every sample in the array. Leading and trailing zeros are 
ignored.

V. Band-pass filter. SFK 4: The data entered in array A can be convolved 
with a zero phase band-pass filter. Parameters requested are number of 
samples in the filter, low cut-off frequency (-6dB point), and high cut­ 
off frequency (-6dB point). The filter is generated and stored in array 
Gw. Array Gw is convolved with array A and the result is stored in 
array Filter. A time shift of -1/2*(length of array Gw) is applied to 
the array FILTER. Figure 4A-C shows the time- and frequency-domain 
representations of a typical band-pass filter.

VI. Autocorrelation. SFK 6: The data in array A is correlated with itself 
and the result is stored in array R. The result is a two-sided 
autocorrelogram. Zero lag time will be at the center of the output 
time series. Parameters requested are number of lags (this is half the 
actual number of samples output since the autocorrelogram will be two 
sided) in the autocorrelation to compute, number of samples of the 
input time series to use, and whether or not it is desired to remove 
the DC shift of the input time series before computing the 
autocorrelation.

20
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VII. Cross-correlation. SFK S7: The cross-correlation between the time 
series entered in array A and a second time series stored in array 
Sweep is computed and stored in array Xcor. The parameters requested 
are the second time series; this can be any of the following: 

a) a time series stored on a mass storage device; b) the previously 
calculated autocorrelation; c) the previously calculated cross-correlation; 
d) the previously filtered time series; or e) the previously calculated 
filter response. If a is chosen, a file name, number of samples, and sampling 
interval of the time series in mass storage will be requested. These data will 
be transferred into array Sweep. If b, c, d, or e are chosen, the data in 
their respective internal arrays will be transferred into the array Sweep. Be 
sure that array A and array Sweep have the same sample interval.
VIII. Fast Fourier transform. SFK 9: A fast Fourier transform will be

performed on the data entered in array A(t). The frequency sampling 
interval based on the number of samples and sampling interval of 
array A(t) will be displayed prior to the calculation. If the 
frequency sampling interval is too large, the user can reduce it by 
factors of 2. When it is sufficiently reduced, the real and 
imaginary Fourier coefficients are calculated and stored in arrays XI 
(jw) and X2 (jw), respectively. Next, the program asks if the 
amplitude and phase spectra are desired. If yes, the phase spectrum 
is calculated and placed in array Phz. The program asks if the 
linear or dB scale is desired on the amplitude spectrum. If linear, 
the spectrum is stored in array Lamp. If dB, the spectrum is stored 
in array Amp. Note: the phase spectrum calculated at this point is 
"unwrapped," i.e., occasional 360 degree shifts will be present.

IX. Inverse Fourier transform. SFK11: The Fourier coefficients stored in 
arrays XI (jw) and X2 (jw) are transformed into the time domain and 
stored in array A. The number of samples and sampling interval of array 
A(t) are reset accordingly.

X. Calculate amplitude and phase spectra. SFK 10: The amplitude and phase 
spectra are calculated from the Fourier coefficients in arrays XI (jw) 
and X2 (jw) as described in VIII above. This option is used when the 
Fourier coefficients are entered separately from a mass storage device 
instead of being calculated from a time series.

XI. Unwrap phase. SFK 12: The 360 degree shifts in the phase spectrum
stored in array Phz are removed and stored in array Unphz. Because of 
the nature of the algorithm, the data in array Phz will be the same as 
that in array Unphz after this process.

XII. Time series plots. Any of the time series entered or calculated can be 
plotted using the following SFK's:

SFK SI: Time series currently in array A

SFK S6: Autocorrelation stored in array R

SFK S7: Cross-correlation stored in array Xcor

SFK S4: Band-pass filtered time series stored in array Filter

SFK S5: Band-pass filter response store in array Gw

SFK S8: Second function used in cross-correlation stored 
in array Sweep

24



The parameters requested are (a) number of samples to be plotted, 
(modification of this parameter changes the time scale); (b) type of plot 
desired wiggle, histogram, or both; and (c) timing line annotation at 10, 50, 
100, or 1000 ms. A hard copy of the plot on the internal thermal printer can 
be obtained, if desired, after a five (5) second wait upon completion of the 
CRT plot.
XIII. Amplitude and phase spectra plots. The amplitude and phase spectra

stored in arrays Amp, Lamp, Phz, and Unphz can be plotted using the 
following SFK's:

SFK S9: Plot amplitude spectrum. Parameters requested are linear or dB 
scale and maximum frequency to be displayed.

SFK S10: Plot phase spectrum. Parameters requested are wrapped or 
unwrapped spectrum and maximum frequency to be displayed.

A hard copy of the plot on the internal thermal printer can be obtained 
if desired after a five (5) second wait upon completion of the CRT plot.
XIV. Print data. SFK 15: A tabular list-out of any data can be obtained on 

the CRT or the internal thermal printer. Parameters requested are 
type of data and number of samples to print.

XV. Save data. SFK 14: Data can be saved in a file on a mass storage
device. Parameters requested are type of data to be saved, whether a 
file exists on the mass storage device or must be created first, and 
the name of the file. All files used that are already present on a mass 
storage device must be 'DATA' files created with the 'CREATE' 
statement.

XVI. History. SFK 0: A list of all processes performed in the order in 
which they occurred will be printed on the CRT or internal thermal 
printer.

XVII. Auxilliary subroutine. SFK 13: A user-written subroutine stored on a 
mass storage device in a 'DATA' file using the 'SAVE' statement can 
be amended to the program and executed. Parameters requested are 
(a) Do you wish to execute the subroutine already linked to the 
program if any? If yes, it is executed immediately; (b) If no, or if 
none has been linked yet, the program asks for the file name where 
the new subroutine is stored. The file will then be linked to the 
main program. The program will pause. The user must enter the 
appropriate 'CALL' statement to the subroutine in line number 252; 
for example, 252 CALL test(A(*),N,Nsampt). He must then press the 
'STORE' key to add the line to the program, and then press the 'CONT' 
key to execute the subroutine and continue with the program.

XVIII. Restart. SFK SI5: This key will completely restart the program. All 
previous processing steps are invalidated.
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APPENDIX I PROGRAM CODE LISTING

COMPLETELY RESTflRT THE PROGRflM

OPTION BRSE 1 

DIMENSION RLL RRRRYS NEEDED

I ! 
3 ! 
5 ! 
7 Restart: 
9 !
II ! 
13 !
15 RERL R < 1024 ), Xl< 1 024 ), X2 < 1 024 ),Rmp<l 024 ),Phz<l 024 >,R< 1024 >,Unphz<l 024 ),Gw<
300>,Fi 1 t er < 1 024 >, Sweep < 1 024 >,Xcor<l 024), Lamp< 1024)
17 DIM H*<300)C13 f D$<12)C1103
19 !
21 ! SET UP DISPLRY FOR SPECIRL FUNCTION KEYS
23 !
25 D$<n = "s | PLOT | | |PL.FILT|PL.FILT|PL.RU
TO | PLOT "
27 D$<2>=" IT-SERS. | | | DRTR | RESP. |CORRE 
L. IX-CORR. "
29 D$<3>= "KEY-0        1       2         3        4        5         6       7    "
31 D$<4>=" HISTORY] ENTER | TRPER (WINDOW |B-PRSS | | RUTO

| CROSS "
33 D$<5>=" I DRTfi | T-SERS. | T-SERS. | FILTER | | CORRE
L.|CORREL."

37 D$<7)="S PLOT | PLOT | PLOT |

39
IRESTRRT"

=" XCOR SW|RMP SP.|PH2 SP.

41
43
E |
45
fl |
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99
101
103
105
107

D$<9>="KEY   8       9       10        11       12       13       14       15 
D$<10>=" REMOVE | FFT | CRLC | IFT | UNWRRP | RUXIL. | SRV 

PRINT "
D*C11>=" DC BIRS| |fl&P SP. | | PHRSE |SUBROU.| DRT 
DRTR "
D$ < 1 2 ) = "!!! MM MM! M M M M M ! ! ! M MM MM MM MM MM!!!!!!!!!!!! M 
!

DEFINE SPECIRL FUNCTION KEYS

"

!
!
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY 
KEY

#0
#1
#2
#3
#4
#6
#7
#8
#9
#16
#11
#12
#13
#14
#15
#17
#20
#21
#22
#23
#24
#25
#26
#31

GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO

History
Enter
Taper
Gate
Bpass
Ruto
Xcor
Dcremove
Fft
Polar
If ft
Drum
fluxiliary
Save
Print
Tplot
Fplot
Bpassplot
Rplot
Xplot
Plotsweep
Plotamp
Plotphz
Restartl

ERROR 
GOTO 127

GOTO Recovery
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169 
111 
113 
115 
117 
119 
121 
123 
125 
127 
129 
131
133
135
137 
139 
141 
143 
145
147 
149 
151 
153 
155 
157 
159 
161 
163 
165 
167 
169 
171 
173 
175 
177 
179 
181 
183 
185 
187 
189 
191 
193 
195

! DISPLRY THRT PROGRRM IS BEING RESTRRTED
! 

Restart 1: PRINT "SPECTRRL RNRLYSIS RND FILTER PROGRRM RESTRRTED." 
PRINT "RLL PREVIOUS WORK IS INVRLIDRTED." 
GOTO Restart 
{
! SET PERFORMRNCE FLRGS TO ZERO. WHEN R PROCESS HRS BEEN PERFORMED,
! THESE FLfiGS WILL BE SET
! 
flf lag=0 
Tf lag=0 
Rmphz=0
Phzf lag=6
Unwrap=0
Ff lag=0 
Fi Itf lag=0 
Xf lag=0 
Unwrap entered=0
Subf 1 ag=0
j 
! SET COUNTERS TO ZERO
j 
Fi 1 tsamp=0 
Nsampt=0 
Lf i H = 0 
H=0 
j
! WRIT LOOP. BY PRESSING

TO ONE <1>.

IRUTOCORRELRTION
ITIME SERIES ENTERED
IRMPLITUDE SPECTRUM CRLCULRTED OR ENTERED
IPHRSE SPECTRUM CRLCULRTED OR ENTERED
IPHRSE SPECTRUM UNWRRPPED
! FOURIER TRRNSFORM CRLCULRTED
ITIME SERIES FILTERED
ICROSS-CORRELRTION
1UNWRRPPED SPECTRUM ENTERED FROM MRSS
IRUXILIRRY .SUBROUTINE LINKED RND EXECUTED

R SPECIRL FUNCTION KEY, THE PROGRRM WILL
! BRRNCH TO THE DESIRED PROCESSING ROUTINE.
j 

Wait: REM THIS IS THE STRRT OF THE WRIT LOOP 
Erflag=0 
PRINT "****************************************************************" 
PRINT D$<1> 
PRINT D$<2> 
PRINT D*<3> 
PRINT D*<4> 
PRINT D*<5> 
PRINT D$<6> 
PRINT D$<7> 
PRINT D$<8> 
PRINT D*<9> 
PRINT D$<10) 
PRINT D$(ll>

197 PRINT "**************#*****##***#************##**"
199 PRINT "WHICH PROCESS DO YOU WISH TO PERFORM NEXT?"
261 PRINT "PRESS RPPROPRIRTE SPECIRL FUNCTION KEY"
203 PRINT "******************************************"
205 Waitl: WRIT 1000
207 GOTO Waitl
209 ! ^
211 ! ROUTINE TO RDD R USER'S PERSONRL SUBROUTINE TO THE PROGRRM
213 ! RND EXECUTE THRT SUBROUTINE.
215 !
217 fluxiliary: IF Subflag=0 THEN Sub
219 PRINT "DO YOU WISH TO EXECUTE THE RUXILIRRY SUBROUTINE RLRERDY PRESENT?"
221 INPUT "ENTER YES OR NO <Y/N>",Yesf
223 IF Yes$="Y" THEN Ex_auxi1iary
225 Sub: PRINT "IN WHRT FILE IS THE NEW RUXILIRRY SUBROUTINE STORED?"
227 INPUT "ENTER NRME ENCLOSED IN QUOTES.",Subname*
229 PRINT "FILE ";Subnamef;"BEING LINKED NOW"
231 LINK Subnarr.e$,3663
233 PRINT "PLERSE PERFORM THE FOLLOWING STEPS IN ORDER TO RDD YOUR SUBROUTINE 
ii

235 PRINT "TO THE PROGRRM:"
237 PRINT "1. KEY IN THIS LINE OF CODE: "
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239 PRINT " 252 CflLL Your Subroutine Name(Your Subroutine flraurrient s)"
241 PRINT " FOR EXflMPLE: 252 CflLL Test(R(*>,Nsamp,Nsr> "
243 PRINT "2. PRESS THE 'STORE' KEY"
245 PRINT "3. PRESS THE 'CGNT' KEY"
247 PRINT "YOUR SUBROUTINE WILL THEN BE EXECUTED."
249 PflUSE
251 Ex_auxi1iary: PRINT "RUXILIRRY SUBROUTINE BEING EXECUTED NOW."
253 IF Erflag=l THEN Recovery
255 Subflag=l
257 H=H+1
259 H*(H>="$"
261 GOTO Wait
263

ROUTINE TO ENTER DRTR BY RNY OF FOUR DIFFERENT METHODS. THIS DRTR 
WILL BE THRT WHICH IS RCTED UPON BY RNY FOLLOWING PROCESS, UNTIL 
NEW DRTR IS ENTERRED USING THIS ROUTINE.

265 
267 
269 
271
273 Enter: PRINT "YOU CRN INPUT TIME SERIES DRTfl IN THE FOLLOWING WRYS:"
275 PRINT "1. DIRECTLY FROM R FILE STORED ON fl MRSS STORERGE DEVICE."
277 PRINT "2. FROM RN RUTOCORRELRTION RLRERDY CRLCULRTED."
279 PRINT "3. FROM fl CROSS-CORRELRTION RLRERDY PERFORMED."
281 PRINT "4. FROM R FILTER PRSS RLRERDY PERFORMED."
283 PRINT "5. FROM THE BRNDPRSS FILTER WRVELET RLRERDY CRLCULRTED"
285 PRINT "* *********** ****"
287 PRINT "YOU CRN RLSO ENTER THE FOLLOWING TYPES OF FREQUENCY DOMRIN DRTfl"
289 PRINT "FROM fl MflSS STORRGE DEVICE:"
291 PRINT "6. RMPLITUDE SPECTRUM."
293 PRINT "7. PHfiSE SPECTRUM."
295 PRINT "8. FOURIER COEFFICIENTS."
297 PRINT "***** ***********"
299 PRINT "WHRT TYPE OF DflTfl DO' YOU WISH TO INPUT?"
381 INPUT "ENTER YOUR CHOICE (1,2,3,4,5,6,7, OR 8",Type
383   IF (Type=l> OR (Type=2> OR (Type=3> OR (Type=4> OR (Type=5> THEN MflT fi = (8>
385 IF Type=l THEN Enterl
387 IF Type=2 THEN Enter2
309 IF Type=3 THEN EnterS
311 IF Type=4 THEN Enter4
313 IF Type=5 THEN EnterS
315 IF Type=6 THEN Enter6
317 IF Type=7 THEN Enter7
319 IF Type=8 THEN EnterS
321 Enterl: ! ENTER TIME SERIES FROM MRSS STORRGE
323 PRINT "IN WHfiT FILE IS THE TIME SERIES STORED?"
'325 INPUT "ENTER THE NflME ENCLOSED IN QUOTES:",T$
327 PRINT "WHfiT IS THE NO. OF SfiMPLES flND SflMPLING INTERVfiL (IN rns-)?"
329 PRINT "ENTER flNY INTEGER FROM 1 TO 1824, flND fiNY SfiMPLING INTERVfiL (IN m 
£)"

331 PRINT "SEPflRRTED BY COMMRS."
333 INPUT " ",Nsampt,Nsr
335 REDIM fi(Nsarnpt) ^
337 RSSIGN #1 TO T*
339 ON END #1 GOTO Eofcheck
341 MRT REflD #1,Ijfi
343 REDIM fl(1024>
345 Tflag=l 0
3*7 PRINT "TIME SERIES ENTERED"
349 H=H+1
351 H$(H)«"E"
353 GOTO Wait
355 Enter2: IF Rflag=0 THEN flcheck '.ENTER TIME SERIES FROM flUTOCOREELflTION
357 FOR 1=1 TO Lag*2-l
359 fl(I)«R(I>
361 NEXT I
363 Nsampt=Lag*2-l
365 Nsr=Nsrauto

_______________________________2_S_________________________________



367 
369 
371 
373 
375 
377 
379 
381 
383 
385 
387 
389 
391 
393 
395 
397 
399 
401 
"483 
405 
407 
409 
411 
413 
415 
417 
419 
421 
423 
425 
427 
429 
431 
433 
435 
437 
439 
441 
443 
445

Tflag=l
PRINT "RUTOCORRELflTION ENTERED

Hf<H>="D M
GOTO Wait 

Er.ter-3: IF Xflag=0 THEN Xcheck I ENTER TIME SERIES FROM CROSS-CORRELRTION
FOR 1=1 TO Xcorsamp
R<I>=Xcor<I>
NEXT I
Tflag=l
H=H+1
H$<H>="4"
Nsampt=Xcorsamp
Nsr=Nsrxcor
PRINT "CROSSCORRELflTION ENTERED"
GOTO Wait 

Enter4: IF Fi1tflag=0 THEN Filt_check JENTER TIME SERIES FROM FILTER
FOR 1 = 1 TO Fi Itsarnp
R<I>=Fi Herd)
NEXT I
Tf lag=l
Nsampt=Fi Itsamp
Nsr=Nsrfilt
PRINT "FILTERED TRfiCE ENTERED"

H$<H>="X" 
GOTO Wait 

EnterS: IF 
FOR 1=1 TO

Filtf1ag = 0 
Lf i It

THEN Filtcheck ! ENTER BRNDPflSS FILTER WRVELET

NEXT I 
Tflag=l 
Nsampt-Lf i 1 t 
Nsr=Nsrfr 
PRINT "BflNDPflSS 
H=H + 1

FILTER WRVELET ENTERED"

GOTO Wait 
Enter6: ! ENTER RMPLITUDE SPECTRUM FROM MRSS STORRGE

PRINT "DO YOU WISH TO ENTER THE LINERR OR THE DB RMPLITUDE SPECTRUM?"
"ENTER LINERR OR DB CL/DB) " , Li nordb$
"WHRT IS THE NRME OF THE FILE WHERE THE SPECTRUM IS STORED?"
"ENTER THE NRME ENCLOSED IN QUOTES. ", Naropl i *
"WHRT IS THE NUMBER OF SRMPLES RND FREQUENCY SRMPLING INTERVRL <IN

447 
449 
451 
453 
HZ> 
455 
,Nsampf,Dfaa

INPUT 
PRINT 
INPUT 
PRINT

INPUT "ENTER RNY INTEGER FROM 1 TO 1024, RND SRMPLING INTERVRL UN HZ)

457
459
461
463
465
467
469
471
473
475
477
479
481
483
485
487
489
491

IF Linordb$="L" THEN Nsampfa=Nsampf 
IF Linordb$="DB" THEN Nsampfdb=Nsampf 
IF Linordb$="L" THEN Dfa=Dfaa 
IF Linordb$="DB" THEN Dfdb=Dfaa 
IF Linordb$="L" THEN MRT Lamp=<0> 
IF Linordb$="DB" THEN MRT flmp=<0> 
IF Lir,ordb$ = "L" THEN REDIM LampCNsampfa) 
IF Linordb$="DB" THEN REJIM Rmp<Nsampfdb> 

	#8 TO Nampli$RSSIGN
ON END
IF Linordbf="L"
IF Li'nordbf="DB
IF Linordb$="L"
IF Linordb$="DB
H = H-t-l

GOTO Eofcheck
THEN MRT'RERD t8,l;Lamp 
THEN MRT RERD #8, 1; flrr.p 

THEN REDIM Lamp<1024> 
THEN REDIM Rmp<1024)

Rmph2=l
IF Linordb$="DB" THEN Idb=l
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493 PRINT "RMPLITUDE SPECTRUM ENTERED"
495 GOTO Wait
49? Enter?: ! ENTER PHRSE SPECTRUM FROM MRSS STORRGE
499 PRINT "IS THE SPECTRUM TO BE ENTERRED WRRPPED OR UNWRflPPED?"

INPUT "ENTER ENTER WRRPPED OR UNWRflPPED (W/U>",Woruf
PRINT "WHRT IS THE NRME OF THE FILE WHERE THE SPECTRUM IS STORED?"
INPUT "ENTER THE NRME ENCLOSED IN QUOTES",Npz*
PRINT "WHRT IS THE NUMBER OF SRMPLES RND FREQUENCY SRMPLING INTERVRL (IN

501
503
505
507
HZ>"

509 INPUT "ENTER RNY INTEGER FROM 1 TO 1024 flND flNY SflMPLING INTERVflL (IN H2
>",Nsampf,Dfpzz
511 IF Woru*="W" THEN Nsampfpz=Nsampf

IF Woru*="U" THEN Nsampfupz=Nsampf
IF Woru$="W" THEN Dfpz=Dfpzz
IF Woru$="U" THEN Dfupz=Dfpzz
IF Woru$="W" THEN MflT Phz=(0>
IF Woru$="U" THEN MflT Unphz=(0)
IF Woru$="W" THEN REDIM Phz(Nsampfpz)
IF Woru$="U" THEN REDIM Unphz(Nsampfupz)
flSSIGN #9 TO Npz* 
ON END #9 GOTO Eofcheck

IF Woru$="W" THEN MflT RERD #9,l;Phz
IF Woru$="U" THEN MflT REflD #9,l;Unphz
IF Woru$="W" THEN REDIM Phz(1624)
IF Woru$="U" THEN REDIM Unphz<1024)
H=H+1
H$(H>="8"
Phzflag=l
IF Woru$="U" THEN Unwrap_enterred=l
PRINT "PHflSE SPECTRUM ENTERED"
GOTO Wait

513 
515 
51? 
519 
521 
523 
525 
527 
529 
531 
533 
535 
537 
539 
541 
543 
545 
547 
549
551 EnterS: ! ENTER FOURIER COEFFICIENTS FROM MRSS STORRGE
553 PRINT "IN WHflT FILE IS THE RERL PflRT OF THE SPECTRUM STORED?"
555 
557 
559 
561 
H2> 
563

INPUT "ENTER THE NRME ENCLOSED IN QUOTES.",Nreal$
PRINT "IN WHflT FILE IS THE IMflGINflRY PflRT OF THE SPECTRUM STORED?"
INPUT "ENTER THE NflME ENCLOSED IN QUOTES.",Nimagef
PRINT "WHflT IS THE NUMBER OF SflMPLES flND FREQUENCY SRMPLING INTERVRL (IN

9-

INPUT "ENTER flNY INTEGER FROM 1 TO 1624 flND RNY SflMPLING INTERVflL (IN H2
>",Nsampfc,Df 
565 MflT Xl=(0> 
567 MflT X2=(6> 
569 REDIM XKNsampfc) 
571 REDIM X2(Nsampfc> 
-573 RSSIGN #7 TO Nrealf 
575 ON END #7 GOTO Eofcheck 
577 RSSIGN #6 TO Nimage* 
579 ON END #6 GOTO Eofcheck 
581 MflT REflD #7,1;X1 
583 MRT RERD #6,1JX2 
585 Expon=0 
587 Expl: Expon=Expon+l 
589 Pouer=2^Expon
591 IF Power> = Nsampfc THEN Ex__nsampfc 
593 GOTO Expl
595 Ex__nsarnpf c : Nsampf c = Pouer 
597 REDIM XK1024) '

REDIM X2(1024)
H=H+1
H$(H>="9"
Fflag=l
PRINT "FOURIER COEFICIENTS ENTERED"
GOTO Wait

'MflKE Nsampfc fl POWER OF 2

599 
601 
663 
605 
60? 
609 
611 
613 
615 
61?

THE FOLLOWING STRTEMENTS WILL BE ERRNCHED TO IF fl PROCESS SELECTED 
BY THE USER CRNNOT BE PERFORMED BECRUSE R PREVIOUSLY REQUIRED 
PROCESS HRS NOT YET BEEN PERFORMED, OR IF R FILE BEING WRITTEN TO 
fl MRSS STORRGE DEVICE ENCOUNTERS RN END OF FILE MfiRK, OR IF fl FflTRL



621 ! ERRUK UUUUKb.
623 !
625 Rcheck! BEEP
627 PRINT D*<12>
629 PRINT "RN RUTOCORRELRTION HflS NOT YET BEEN PERFORMED. TRY RGRIN."
631 GOTO Wait
633 Xcheck: BEEP
635 PRINT D$<12>
637 PRINT "R CROSSCORRELflTION HflS NOT YET BEEN PERFORMED. TRY RGRIN."
639 GOTO Wait
641 Filt_check: BEEP
643 PRINT D$U2>
645 PRINT "R FILTER PRSS MRS NOT YET BEEN PERFORMED. TRY RGRIN."
647 GOTO Wait
649 Rmpcheck: BEEP
651 PRINT D$<12>
653 PRINT "RN RMPLITUDE SPECTRUM MRS NOT YET BEEN CRLCULRTED. TRY flGRIN."
655 GOTO Wait
657 Dbampcheck: BEEP
659 PRINT D$<12>
661 PRINT "R DB RMPLITUDE SPECTRUM HflS NOT YET BEEN CRLCULRTED. TRY flGRIN."
663 GOTO Wait
665 Pzcheck: BEEP
667 PRINT D*<12>
669 PRINT "fl PHRSE SPECTRUM HflS NOT YET BEEN CRLCULRTED. TRY flGfllN."
671 GOTO Wait
673 Check2: BEEP
675 PRINT D$U2>
677 PRINT "R TIME SERIES HflS NOT YET BEEN ENTERED. TRY RGRIN."
679 GOTO Wait
681 Upzcheck: BEEP
683 PRINT D$<12>
685 PRINT "THE PHRSE SPECTRUM HflS NOT YET BEEN UNWRRPPED. TRY RGRIN."
687 GOTO Wait
689 Ftcheck: BEEP
691 PRINT D*U2>
693 PRINT "fl FORWRRD FOURIER TRRNSFORM HRS NOT YET BEEN CRLCULflTED. TRY RGfll
N. "

695 GOTO Wait
697 Wpzcheck: BEEP
699 PRINT D$U2>
781 PRINT "BECflUSE THE PHflSE SPECTRUM HflS BEEN UNWRRPPED flLRERDY, THE WRRPPED 
it

.763 PRINT "SPECTRUM IS THE SRME RS THE UNWRflPPED SPECTRUM. TRY RGRIN." 
'705 GOTO Wait 
707 Dbcheck: BEEP 
709 PRINT D*U2>
711 PRINT "THE DB SPECTRUM HRS NOT YET BEEN CRLCULflTED. TRY RGfilN" 
713 GOTO Wait 
715 Eofcheck! BEEP 
717 PRINT D$<12> >
719 PRINT "THE FILE BEING WRITTEN TO OR RERD FROM fl MRSS STORflGE DEVICE" 
721 PRINT "HflS ENCOUNTERED RN END OF FILE MflRK. REDUCE THE NUMBER OF 
723 PRINT "SRMPLES OR CRERTE R LflRGE ENOUGH FILE RND TRY fiGRIN." 
725 GOTO Wait
727 Recovery: CRLL Recover<Erfr1 ag> 
729 GOTO Wait 
731 !
733 ! ROUTINE TO PERFORM tf FORWRRD FOURIER TRANSFORM 
735 !
737 Fft: IF Tflag=0 THEN Check2 
739 MflT Xl=<0) 
741 MflT X2=<0> 
743 FOR 1=1 TO Nsampt 
745 XKI>=R<I> 
747 NEXT I
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749 Expon=6
751 Exp: Expon=Expon+l
753 Power=2^Expon
755 IF Power>=N*ampt THEN Check
757 GOTO Exp
759 Check: Nsarnpl=2^Expon
761 Bf-l/<Nsampl*<Nsr*.001))
763 PRINT "WITH NUMBER OF SRMPLES ROUNDED TO " jNsarr.pl
765 PRINT "RND YOUR SRMPLING INTERVRL OF ";Nsr;"ms"
767 PRINT "YOUR FREQUENCY SRMPLING INTERVRL"
769 PRINT "WILL BE ";Df;"HZ. WILL THIS BE SUFFICIENT?"
771 INPUT "ENTER YES OR NO <Y/N):",Isit$
773 IF Uit$="Y" THEN Execute
775 Expon=Expon+l
777 GOTO Check
779 Execute: Nsampfc=Nsampl
781 Nsampfa=Nsampl
783 Nsampfpz=Nsampl
785 Dfa=Df
787 Dfpz=Df
789 CRLL Fft<Expon,XK*),X2<*), l,N2,Erf lag)
791 IF Erflag=l THEN Wait
793 Fflag=l
795 H=H+1
797 H$(H)="#"
799 PRINT "DO YOU WISH TO CRLCULRTE THE RMPLITUDE RND PHRSE SPECTRR?"
861 INPUT "ENTER YES OR NO (Y/N)",Well $
803 IF Well$="N" THEN Wait
805 Polar: IF Fflag=0 THEN Ftcheck !CRLCULRTE RMPLIUDE RMD PHRSE FROM FFT
807 MRT Lamp=<0)
809 MRT Phz=<0)
811 PRINT "DO YOU WRNT TO CRLCULRTE THE DB SPECTRUM OR JUST THE LINERR SPECTR
UM?"

813 INPUT "ENTER <DB/L)",Lin$
815 IF Lin*-"BB" THEN Idb=l ^-..
817 IF Lin*="L" THEN Idb=0
819 IF Idb=l THEN MfiT Rmp=<0)
821 IF Idb=l THEN Nsarnpfdb=Nsampl
823 IF Idb=l THEN Dfdb=Df
825 CRLL Polar<Nsarf.pfc,Xl(*),X2(*),flrf.p(*),Phz<*),Lamp<*), I db, Erf lag)
827 IF ErflagM THEN Wait
829 flmphz=l
831 Phzflag=l
,833 Unwrap = 0
835 H=H+1
837 H$<H)="F"
839 GOTO Wait
841 !
843 ! ROUTINE TO PLOT THE RMPLITUDE SPECTRUM
845 !
847 Plotamp: IF Rmphz = 0 THEN fimjpcheck
849 PRINT "DO YOU WISH TO PLOT THE LINEfiR OR THE DB SPECTRUM?"
851 INPUT "ENTER <L/DB)",L1$
853 IF <L1$="DB") RND <Idb=0) THEN Dbcheck
855 IF Llf-="DB" THEN CRLL flmpl ot <Rmp<*) , Df db, 1, Erf 1 ag)
857 IF L1$="L" THEN CRLL flmpliot <Lamp<*) , Df a, 0, Erf 1 ag)
859 IF Erflag^l THEN Wait
861 H=H+1
863 H*<H)="fi"
865 GOTO Wait
867 !
869 ! ROUTINE TO PLOT THE PHRSE SPECTRUM
871 !
873 Plotphz: IF Phzflaa^O THEN Pzch~ck
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875 PRINT "DO YOU WISH TO PLOT THE WRRPPED OR UNWRflPPED SPECTRUM?
877 INPUT "ENTER <W/U)",Wrap*
879 IF <Wrap*="U"> fiND <Unwrap_ent erred*! ) THEN 887
881 IF <Wrap$="W") RND <Unwrap«l> THEN Wpzcheck
883 IF <Wrap$="U M ) fiNB <Unwrap=0) THEN Upzcheck
885 IF Wrapi = "W" THEN CRLL Pzplot<Phz<*),Dfpz,Unwrap,Erf 1 ag)
887 IF Wrapf="U" THEN CRLL Pzplot(UnphzCO,Dfupz,Unwrap,Erf1ag)
889 IF ErflagM THEN Wait
891 H=H+1
893 H$<H)="P"
895 GOTO Wait
897 !
899 ! ROUTINE TO PLOT THE PREVIOUSLY ENTERED TIME SERIES
981 !
963 Tplot: IF Tflag=0 THEN Check2
965 CRLL Tplot (Nsarnpt,Nsr,RC*),Erf lag)
987 IF Erflag=l THEN Wait
909 H=ti+l
911 H
913 GOTO Wait 
915 !
917 ! ROUTINE TO GRTE THE PREVIOUSLY ENTERED TIME SERIES 
919 !
921 Gate; IF Tflag=0 THEN Check2
923 INPUT "ENTER STflRT TIME OF GflTE IN ms" Start
925
927
929
931
933
935
937
939
941
943
945
^47
949
951
953
955
957
959
961
963
965
967
969
971
973
975
977
979
981
983
985
987
989
991
993
995
997
999
ieei

St=INT(Start/Nsr)-H
INPUT "ENTER END TIME OF GflTE IN ms",End
En=INT<End/Nsr)+l
CflLL Gate(FKO,St ,En,Nsampt,
IF Erflag=l THEN Wait

Erf lag)

PRINT "BfiTR IS GRTED FROM" J-Start ; "TO" J End; "ms. "
Nsarript=En-St + l
H=H+1
H$(H)="W H
GOTO Wait
!
! ROUTINE TO PLOT THE RUTOCORRELOGRRM
i

ftplot: IF Rflag=0 THEN flcheck
CRLL Tplot <Lag*2,Nsrauto,R<*)
IF Erf lag=l THEN Wait
H=H+1
H$(H)= U Q"
GOTO Wait
!
! ROUTINE TO CRLCULRTE THE
»

Ruto: IF Tflag=0 THEN Check2
PRINT "HOW MRNY LflGS DO YOU
INPUT "ENTER 11 , Lag

,Erflag)

i1
'}

flUTOCORRELRTION FUNCTION '

WISH TO COMPUTE?"

PRINT "HOW MRNY SRMPLES DO \OU WISH TO USE? MRXIMUM =";Nsampt
INPUT "ENTER", Lx
PRINT "DO YOU WRNT TO REMOVE
INPUT "ENTER YES OR NO (Y/N)

THE DC SHIFT FROM THE INPUT TIME SERIES?
",Dc*

IF Dct="N" THEN Execut e_autocor
CRLL RemavCFK*) , Nsampt , flug, Erf 1 ag)
IF Erflag=l THEN Wait
H=H+1
H$(H)="^"

Execute__autocor: MRT R=(0)
CflLL flutos<Lx, fl(*),Lag, R(*),
IF Erflag=l THEN Wait
Nsraut o=N«.r

I flflag=l

Erf lag)

1663 H=H*1
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1005
1007
1009
1011
1013
1015
1017
1019
1021
1023
1025
1027
1029
1031
1033
1035
1037
1039
1041

GOTO Wait

! ROUTINE TO UNWRflP THE PHRSE SPECTRUM 
!

Drum: IF Rrr.phz=0 THEN Pzcheck 
MRT Unphz=<0)
CRLL Drum<Phz<*>,Unphz<*>,Nsampfpz,Erf 1 ag> 
IF Erflag=l THEN Wait 
Nsarnpfupz^Nsampfpz 
DfupzsDfpz 
Unwrap=l
Unwrap^entered*© 
PRINT "PHRSE HRS BEEN UNWRRPPED"

H$<H>="U" 

GOTO Wait 
i
! ROUTINE TO RPPLV R HRNNING TRPER TO THE PREVIOUSLY ENTERREH TIME SERIE

S
T043 !
1045 Taper: IF Tflag=0 THEN Check2
1047 INPUT "ENTER THE PERCENTRGE OF TRPER THRT YOU WISH TO REMRIN FLRT",P
1049 CfiLL Taper<R<*),Nsampt,P,Erflag>
1051 IF Erflag=l THEN Wait
1053 H=H+1
1055 H$<H>="M"
1057 GOTO Wait
1059 !
1061 ! ROUTINE TO PRINT IN ORDER, THE HISTORY OF PROCESSES PERFORMED.
1063 !
1065 History: PRINT "DO YOU WISH- THE DISPLRY ON THE CRT OR PRINTER?"
1067 PRINT "ENTER CRT/PR"
1069 INPUT " ",Which*
1071 
1073 
1075 
1077 
1079
1081 
n

1083

IF Which$="CRT" THEN PRINTER IS 16 
IF Which$="PR" THEN PRINTER IS 0 
PRINT "HISTORY OF PROCESSES PERFORMED" 
IF H=0 THEN PRINT "YOU HflVEN'T DONE RNYTHING YET, DUMMY!" 
FOR 1=1 TO H 
IF H$<I>="E" THEN PRINT Ij". TIME SERIES ENTERED FROM MRSS STORRGE DEVICE

IF H*<I)s"D" THEN PRINT I J " . TIME SERIES ENTERED FROM CflLCULflTED RUTOCORR
ELflTION"
1085
1087
1089
1091
1093
1095
1097
1099

IF
IF
IF
IF
IF
IF
IF
IF

NTERRED
1101
1103
1105
NSFORM
1107
1109
1111
1113

IF
IF
IF
B "

IF
IF
IF
IF

U * f Tn* x i
H$<I
H*<I
H$< I
H$<I
H$<I
H$< I
H$< I

TIME
LJ * f Tn * \ i
n * C 1
H$<I

L) 4 f Tn*' x i
H $ f T

H*<I
LJ* t T n* V 1

> =

> =

) =

> =

) =

> =

) =

) =

n
n
n
H
n
n
n
n

F"
I"
T"
R"
P"
W"
Q"
R"

SERIES
> =
> =
> =

) =
> =
> =
> =

n
n
11

n
n
n
n

U"
M"
B"

X"
Y"
2"
G"

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN

n

THEN
THEN
THEN

THEN
THEN
THEN
THEN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

PRINT
PRINT
PRINT

PRINT
PRINT
PRINT
PRINT

i;
i;
i;
i;
i;
15
i;
i;
i;
i;
i;

1;
i;
 J »
I;

H  n »n  n  ii  
n  
n  n\*

ii  
N

 
U

»

II
 

II
 

II
 

II
 

flMPLITUDE RND PHRSE SPECTRfl CRLCULRTED. "
INVERSE FOURIER TRflNSFORM CRLCULflTED"
PLOT OF TIME SERIES PREVIOUSLY ENTERED."
RMPLITUDE SPECTRUM PLOTTED."
PHRSE SPECTRUM PLOTTED."
TIME SERIES PREVIOUSLY ENTERED WINDOWED."
RUTOCORRELRTION PLOTTED."
RUTOCORRELRTION CRLCULRTED FROM PREVIOUSLY

PHRSE SPECTRUM UNWRRPPED."
PREVIOUSLY ENTERED TIME SERIES TflPERED. "

E

TIME SERIES ENTERED FROM INVERSE FOURIER TRR

TIME SERIES ENTERED FROM FILTER BfiND PRSS. "
FILTER BfiND PRSS PERFORMED."
FILTERED TRRCE PLOTTED."
PREVIOUSLY. CRLCULflTED DB flMPLITUDE SPECTRUM

STORED ON MRSS STORRGE DEVICE." 
1115 IF H*<I> = "H" THEN PRINT I; 11 . 
UM STORED ON MRSS STORRGE DEVICE." 
1117 IF H*<I> = "J" THEN PRINT IJ ".
ON MflSS STORflGE DEVICE." 
1119 IF H$<I> = "K" THEN PRINT I; 11 .
ON MflSS STORflGE DEVICE."

'WRfiPPED' PHRSE SPECTR

RUTOCORRELRTION STORED

PREVIOUSLY CRLCULRTED FILTER OPERRTOR STORED

PREVIOUSLY CRLCULRTED 

PREVIOUSLY CRLCULRTED



1121 IF H$a> = "L M THEN PRINT I; 11 .
MflSS STORflGE DEVICE."
1123 IF H$<I>*"N" THEN PRINT I; 11 .
TRUM STORED ON MflSS STORflGE DEVICE
1125 IF H*<I> = "0" THEN PRINT I; 11 .
S STORflGE DEVICE. "
1127 IF H*<I>="1" THEN PRINT
1129 IF H$<I>="2" THEN PRINT
1131 IF H*<I>="3" THEN PRINT
1133 IF H$<I>="4" THEN PRINT
1135 IF H*a> = "5" THEN PRINT
D ON MflSS STORflGE DEVICE."
1137 IF H$CI>«"6" THEN PRINT
RUM STORED ON MflSS STORflGE

I!" 
I?"
IJ"
l;» 
I!"

I  " 
DEVICE

PREVIOUS BflND PflSS FILTERED TRflCE STORED ON

PREVIOUSLY CRLCULftTED 'UNWRflPPED' PHflSE SPEC
i

PREVIOUSLY ENTERED TIME SERIES STORED ON MflS

DflTfl PRINTED TO CRT OR THERMflL PRINTER. 1 
CROSSCORRELflTION PERFORMED." 
CROSSCORRELflTION PLOTTED." 
CROSSCORRELflTION ENTERED." 
PREVIOUSLY CRLCULfiTED CROSSCORRELflTION

1139 IF H*a>»"7" THEN PRINT I
DEVICE."
1141 IF H$<I>="8" THEN PRINT I 
VICE."
1143 IF H$a> = "9" THEN PRINT I 
GE DEVICE."
1145 IF H*(I>«"!" THEN PRINT I 
RflGE DEVICE."
1147 IF H$CI>="@" THEN PRINT I 
S STORflGE DEVICE."
1149
1151
1153
1155
1157
1159
ELET 1
1161
1163
1165
1167
1169
1171
1173
1175
1177
1179
1181
1183
1185
1187
1189
1191
1193
1195
1197
1199
1201
1283
1205
1207
1209
1211
1213
1215
1217
1219
1221
1223
1225
1227
1229
1231

IF 
IF 
IF 
IF 
IF 
IF H$C!>="*

THEN 
THEN 
THEN 
THEN 
THEN 
THEN

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT

i; 
i;
i; 
i;
i;
I;

STORE

PREVIOUSLY CflLCULflTED LINEflR flMPLITUDE SPECT 

flMPLITUDE SPECTRUM ENTERED FROM MflSS STORflGE 

PHflSE SPECTRUM ENTERRED FROM MflSS STORflGE DE 

FOURIER COEFFICIENTS ENTERED FROM MflSS STORfl 

REflL FOURIER COEFFICIENTS STORED ON MflSS STO 

IMflGINflRY FOURIER COEFFICIENTS STORED ON MflS

FORWflRD FOURIER TRRNSFORM CflLCULflTED."
USER INPUT RUXILIfiRY SUBROUTINE EXECUTED."
DC REMOVED FROM TIME SERIES."
BflNDPflSS FILTER IMPULSE RESPONSE PLOTTED"
CROSS CORRELRTION OPERflTOR PLOTTED"
TIME SERIES ENTERED FROM BflNDPflSS FILTER WflV

NEXT I
End: PRINTER IS 16 
GOTO Wait 
i
! ROUTINE TO CflLCULflTE THE INVERSE FOURIER TRflNSFORM 
j

Ifft: IF Fflag=0 THEN Ftcheck 
CflLL Fft(Expon,XK*>,X2<*>,-l,N2,Erflag> 
IF Erflag=l THEN Wait 
H=H+1 
H$<H>="I" 

MflT fl=<0) 
Nsarnpt-2^Expon 
Nsr=l/<Nsampfc*CDf*.001»
FOR 1=1 TO Nsampt ! ENTER TRflNSFORMED TIME SERIES INTO 
fl<I)»XKI> ! CURRENT TIME SERIES flRRflY 
NEXT I 
H=H+1

Tflag=l ^
PRINT "TRflNSFORMED TIME SERIES ENTERED"
GOTO Wait 
j
! ROUTINE TO CflLCULflTE flND flPPLV fl ZERO PHflSE BflNDPflSS FILTER
! *

Bpass: IF Tflag=0 THEN Check2 
CflLL BpassCLf i 1 t , Nsr , Gw<#> , Erf 1 ag) 
IF Erflag=l THEN Wait 
MflT Fi 1ter=<0> 
Nsr=Nsr/.001
PRINT "FILTER BEING APPLIED NOW" JflPPLV FILTER 
CflLL FoldCLf i 1 t ,Gw(*> , Nsampt , R<*>, Nsampt+Lf i 1 t ,Fi 1 ter<*),Erf 1 ag> 
IF Erflag^l THEN Wait 
Half = INT(Lfi H/2> 
FOR 1 = 1 TO Nsarnpt
Fi lter<I)=Fi lter<I+Half >
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1233
1235
1237
1239
1241
1243
1245
1247
1249
1251
1253
1255
1257
1259
1261
1263
1265
1267
1269
1271
1273
1275
1277
1279
1281
1283
1285
1287
1289
1291
1293
1295
1297
1299
1361
1393
1305
1367
1309
1311
1313
1315
1317
1319
.1321
1323
1325
1327
1329
1331
1333
1335
1337
1339
1341
1343
1345
1347
1349
1351
1353
1355
1357
1359
1361
1363
1365
1367

NEXT I
Fi Itf lag=l
Fi 1 tsamp^Nsampt
Nsrfilt=Nsr
Nsrfr=Nsr

GOTO Wait

! ROUTINE TO PLOT THE FILTERED TIME SERIES 
i

Fplot: IF Filtflag=0 THEN Fi1t_check 
CfiLL Tpl ot (Fi 1 tsamp, Nsrfi 1 t ,Fi 1 ter (*) , Erf 1 ag) 
IF Erflag=l THEN Wait 
H=H+1

GOTO Wait 
j
! ROUTINE TO PLOT THE FILTER IMPULSE RESPONSE
i -

Bpassplot: IF Filtf1ag=0 THEN Filt_check 
CflLL Tplot(Lf i 1 t, Nsrf r,Gw(*), Erf lag) 
IF Erflag=l THEN Wait 
H=H+1

GOTO Wait 
j
! ROUTINE TO SflVE DflTfl IN fl ^DRTfl" FILE ON fl MflSS STORflGE DEVICE

Save: 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
IF S$ 
IF 
IF 
IF 
IF 
IF 
IF 
IF

flmsave 
Hh$="

PRINT "WHflT DflTfl DO YOU WISH TO SflVE ON fl MflSS STORflGE DEVICE?" 
11 1. RMPLITUDE SPECTRUM" 
"2. PHRSE SPECTRUM" , 
"3. RUTOCORRELRTION" 
"4. FILTER RESPONSE" 
"5. FILTERED TRflCE" 
"6. CURRENT TIME SERIES" 
"7. CROSSCORRELflTION SERIES" 
"8. FOURIER COEFFICIENTS"
"ENTER YOUR CHOICE (1,2,3,4,5,6,7 OR 8)",S$ 

="1" THEN flmsave 
="2" THEN Pzsave 
="3" THEN Rcsave 
="4" THEN Fsave 
="5" THEN Fisave 

S$="6" THEN Tsave 
S$="7" THEN Xsave 
S$="8" THEN Fcsave

IF flmphz=0 THEN flmpcheck

S$ 
S$ 
S$ 
S$

G"

PRINT "DO YOU WISH TO SflVE THE LINEflR OR THE DE flMPLITUDE SPECTRUM?"
INPUT "ENTER (L/DB)",Lordb$^
IF (Lordb$="DB") flND (Idb=0) THEN Dbampcheck
IF Lordb$ = "L" THEN CflLL Creat e(Lamp(*),Nsampfa,H$(*),H, Hhl*, 1024,Erf 1ag)
IF Lordb$="DB" THEN CflLL Create(flmp(*) , Nsatnpfdb, H$(*) , H, Hh$, 1024, Erf 1 ag)
GOTO Wait 

Pzsave: Hh$="H" *
IF flmphz=0 THEN Pzcheck
Hhl$="N"
PRINT "DO YOU WISH TO SflVE THE WRflPPED OR THE UNWRflPPED SPECTRUM?"
INPUT "ENTER (W/U)",Wrap$
IF (Wrap$="W") flND (Unwrap=l) THEN Wpzcheck
IF Wrap$="W" THEN Plotwrapped
IF (Wrap$="U") flND (Unwrap__enterred=l) THEN Plot_unwrap
IF Unwrap=0 THEN Upzcheck 

PIot_unwrap: CflLL Create(Unphz(*),Nsampfupz,H$(*),H,Hhl$, 1024, Erf lag)
GOTO Wait

Plotwrapped: CflLL Create(Phz(*).Nsampfpz,H$(*),H,Hh$,1024,Erf lag)
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1369 
1371 
1373 
1375 
1377 
1379 
1381 
1383 
1385 
1387 
1389 
1391 
1393 
1395 
1397 
1399 
1401 
14Q3 
1405 
1407 
1409 
1411 
1413
1415

H 
1417
1419
1421
IENTS
1423
1425
1427
1429
1431
1433
1435
1437
1439
1441
1443
1445
1447
1449
1451
1453
1455
1457
1459
1461
1463
1465
1467
1469
1471
1473
1475
1477
1479
1481
1483
1485
1487
1489
1491
)
1493
1495

GOTO Wait 
Resale: Hh$="J"
IF flflag=0 THEN ficheck
CflLL Great e<R<*) , Lag*2, H$<*) , H, Hh$, 1024, Erf lag)
GOTO Wait 

Fsave: Hh$="K"
IF Filtflag=0 THEN Filt_check
CflLL Great e< Gw <*),Lfi 1 1 , H$<*) , H, Hh*, 300, Erf 1 ag)
GOTO Wait 

Fisave: Hh$="L"
IF Filtflag=0 THEN Filt_check
CflLL CreateCFi 1 ter<*) , Nsarr.pt , H*<*) , H, Hh$, 1024, Erf lag)
GOTO Wait 

Tsave: Hh$="0"
IF Tflag=0 THEN Check2
CflLL Create<fl<*),Nsampt,H*<*),H,Hh$ , 1024, Erf lag)
GOTO Wait 

Xsave: Hh*="5"
IF Xflag=0 THEN Xcheck
CftLL Create<Xcor<*),Xcorsamp,H$ <*),"H,Hh$, 1'024, Erf 1 ag)
GOTO Wait 

Fcsave: Hh*="!"
IF Fflag=0 THEN Ftcheck
PRINT "THE NEXT SERIES TO BE STORED WILL BE THE REflL FOURIER COEFFICIENTS

CftLL Create<XK*),Nsarr.pfc,H*<*),H,Hh$, 1024, Erf lag) 
Hh$="@"

PRINT "THE NEXT SERIES TO BE STORED WILL BE THE IMflGINflRY FOURIER COEFFIC
i

CftLL Create<X2<*),Nsarnpfc,H$<*),H,Hh$, 1024, Erf lag)
GOTO Wait
!
! ROUTINE TO PRINT DflTfl TO THE THERMflL PRINTER OR CRT
I

PRINT "WHflT DflTfl DO YOU WISH TO PRINT?"Pri nt:
PRINT "1. TIME SERIES PREVIOUSLY ENTERRED" 
PRINT "2. DB ftMPLITUDE SPECTRUM" 
PRINT "3. LINEflR flMPLITUDE SPECTRUM" 
PRINT "4. WRflPPED PHftSE SPECTRUM" 
PRINT "5. UNWRflPPED PHftSE SPECTRUM" 
PRINT "6. flUTOCORRELRTION" 
PRINT "7. FILTER RESPONSE" 
PRINT "8. FILTERED TIME SERIES" 
PRINT "9. CROSSCORRELflTION SERIES" 
PRINT "10. FOURIER COEFFICIENTS."
INPUT "ENTER YOUR CHOICE <1,2,3,4,5,6,7,8,9 OR 10)",Type 
IF <Type=l) ftND <Tflag=0) THEN Check2
IF Type=l THEN CflLL Print<0,Type,Nsampt,Nsr,fl<*),fl<*),Erf1ag) 
IF <Type=2) ftND <flmphz=0) THEN flmpcheck 
IF <Type=2) flND <Idb=0) THEN Dbampcheck
IF Type=2 THEN CflLL Pri nt < 1, Type, Nsampfdb, Dfdb, fimpC*) , flrnp<*) , Erf 1 ag) 
IF <Type=3) ftND <flmphz=0) THEN flmpcheck
IF Type=3 THEN CflLL Pr i nt < 1, Type, Nsarnpf a, Df a, Lamp<*) , Lamp<*) , Erf 1 ag) 
IF <Type=4) ftND Cflmphz=0) THEN Pzcheck 
IF <Type=4) ftND <Unwrap=l) THEN Wpzcheck
IF Type=4 THEN CflLL Print<1,Type,Nsampfpz,Dfpz,Phz<*>,Phz<*),Erf1ag) 
IF <Type=5) ftND CUnwrap=S) THEN Upzcheck
IF Type = 5 THEN CftLL Print<1,Type,Nsampfupz,Dfupz,Unphz<*> , Unphz<*>,Erf1ag) 
IF <Type=6) flND <fiflag=0*) THEN flcheck
IF Type = 6 THEN CflLL Print<0,Type,2*Lag-l,Nsramo,R<*),R<*> , Erf 1 ag) 
IF <Type=7) ftND (Filtflag=6) THEN Filt_check
IF Type = 7 THEN CftLL Print<0,Type,Lfi11,Nsrfr,Gw<*),Gw(*),Erf 1ag) 
IF <Type=8) flND (Filtflag=0) THEN Filt_check 
IF Type=8 THEN CflLL Print<0,Type,Nsampt,Nsrfi1t,Filter<*),Fi1ter<*),Erf1ag

IF <Type=9) flND <Xflag=0) THEN Xcheck
IF Typ =9 THEN CflLL Pr i nt <0, Type, Xcorsarnp, Nsrxcor, Xcor <*), Xcor<*), Erf 1 ag)



1497 IF <Type=10> flND <Ff1ag=0> THEN Ftcheck
1499 IF Type=10 THEN CRLL Pr i nt < 1, Type, Nsarr.pf c , Df, XI <*>, X2<*>, Erf 1 ag>
1501 IF Erflag=l THEN Wait
1583 H=H+1
1505 H*<H> = "r'
1507 GOTO Wait
1509 !
1511 ! ROUTINE TO CRLCULRTE THE CRQSSCQRRELRTIQN FUNCTION BETWEEN THE
1513 ! PREVIOUSLY ENTERRED TIME SERIES RND THE TIME SERIES ENTERREH HERE
1515 !
1517 Xcor: IF Tflag=0 THEN Check2
1519 PRINT "THE CURRENT TIME SERIES WILL BE CROSS-CORRELflTED WITH THE TIME SER
IES"

1521 PRINT "ENTERRED NOW. BE SURE THflT BOTH TIME SERIES HflVE THE SflME SflMPLE
INTERVflL"
1523 PRINT "CHOOSE THE TYPE OF DflTfi TO BE ENTERRED."
1525 PRINT "1. fl TIME SERIES STORED ON fi MflSS STORRGE DEVICE"
1527 PRINT "2. THE PREVIOUSLY CflLCULfiTED fiUTOCORRELRTION"
1529 PRINT "3. THE PREVIOUSLY CflLCULfiTE.D CROSS-CORRELRTION"
1531 PRINT "4. THE PREVIOUSLY FILTERED TIME SERIES"
1533 PRINT "5. THE PREVIOUSLY CflLCULfiTED FILTER RESPONSE"
1535 INPUT "ENTER YOUR CHOICE <1,2,3,4 OR 5)",Ch
1537 MflT Sweep=<0>
1539 IF Ch=l THEN Enter_mass
1541 IF Ch=4 THEN Enter_filt
1543 IF Ch=3 THEN Enter_cross
1545 IF Ch=2 THEN Enter_auto
1547 IF Ch=5 THEN Enter_gw
1549 Enter_mass: INPUT "ENTER FILE NflME ENCLOSED IN QUOTES",Xcor_fi1ef
1551 BEEP
1553 PRINT "HOW MflNY SfiMPLES fiRE IN THIS FILE?"
1555 INPUT "ENTER fiNY INTEGER NUMBER BETWEEN 1 fiND 1200", Nsarnpx
1557 fiSSIGN #6 TO Xcor_file$
1559 ON END #6 GOTO Eofcheck
1561 REDIM Sweep(Nsampx)
1563 MflT REflD #6,1;Sweep
1565 REDIM Sweep<1200>
1567 MfiT Xcor=<0>
1569 GOTO Xcor_execute
1571 Enter_filt: IF Filtflag=0 THEN Filt_check
1573 FOR 1=1 TO FiItsamp
1575 Sweep<I)-Filter<I>
1577 NEXT I
1579 Nsampx=Nsampt
1581 MfiT Xcor=<0>
1583 GOTO Xcor_execute
1585 Enter_cross: IF Xflag=0 THEN Xcheck
1587 FOR 1 = 1 TO Xcorsatnp
1589 Sweep<I)=Xcor<I)
1591 NEXT I
1593 Nsampx=Xcorsamp
1595 MflT Xcor=<0)
1597 GOTO Xcor execute
1599 Enter_autoT IF fiflag=0 THEN flcheck
1601 FOR 1=1 TO Lag*2-l
1603 Sweep(I)=R<I) 9
1605 NEXT I
1607 Nsampx=Lag*2-l
1609 MflT Xcor=<0)
1611 GOTO Xcor_execute
1613 Enter_gw: IF FiHflag=0 THEN Filt_check
1615 FOR 1=1 TO LfiIt
1617 Sweep<I)=Gw<I>
1619 NEXT I
1621 Nsampx=Lfi1t
1623 MflT Xcor=(0)
1625 Xcor__execute: Xcorsan-ip=N£arnpt

	38



1627 NsrxcorssNsr
1629 Nsrsweep-Nsr
1631 CflLL Cross(R(*>, Nsampt,Sweep(*), Nsampx, Xcor (*) ,Xcorsarnp, Erf 1ag)
1633 IF Erflag=l THEN Wait
1635 H=H+1
1637 Hf(H)="2"
1639 Xf1ag=l
1641 PRINT "CROSSCORRELflTION PERFORMED"
1643 GOTO Wait
1645 !
1647 ! ROUTINE TO PLOT THE CROSSCORRELflTION FUNCTION
1649 !
1651 Xplot: IF Xflag=0 THEN Xcheck
1653 CflLL Tplot(Xcorsamp,Nsrxcor,Xcor(*),Erf 1 ag)
1655 IF Erflag=l THEN Wait
1657 H*H+1
1659 H$(H>="3"
1661 GOTO Wait
1663 !
1665 ! ROUTINE TO PLOT THE OPERflTOR (RRRflY Sweep) OF THE CROSSCORRELflTION
1667 !
1669 Plotsweep: IF Xflag=0 THEN Xcheck
1671 CflLL Tplot(Nsampx,Nsrsweep,Sweep(*),Erf1ag)
1673 IF Erflag=l THEN Wait
1675 H=H+1
1677 H$<H) = "8c"
1679 GOTO Wait
1681 !
1683 ! ROUTINE TO REMOVE DC SHIFT FROM TIME SERIES
1685 !
1687 Dcremove: IF Tflag=0 THEN Check2
1689 CflLL Remav(fl(*),Nsampt ,Rug,,Erf lag)
1691 IF Erflag=l THEN Wait
1693 H=H+1
1695 H$<H) = "5i"
1697 GOTO Wait
1699 END
1761 REM SUBROUTINE Cross. STORED IN FILE "CROSS".
1703 REM
1705 REM PURPOSE: TO PERFORM THE CROSS CORRELflTION BETWEEN TWO FUNCTIONS,
1767 REM
1709 REM NUMBER OF LINES IN THE PROGRflM: 31
1711 REM
1713 REM SUBROUTINES REQUIRED: NONE
1715 REM
1717 REM flRGUMENTS: X flRRflY OF FUNCTION #1 (INPUT)
1719 REM Lx LENGTH OF flRRflY fl
1721 REM Y flRRflY OF FUNCTION #2 (INPUT)
1723 REM Ly LENGTH OF flRRflY B
1725 REM G CROSSCORRELflTION OUTPUT RRRflY (OUTPUT)
1727 REM Lg LENGTH OF CROSSCORRELflTION
1729 REM NOTE: Lg MUST BE <= MINIMUM OF Lx OR Ly
1731 REM
1733 SUB Cross(X(*),Lx,Y(*),Ly,G(*),Lg,Erf lag)
1735 OPTION BflSE 1
1737 ON ERROR GOTO Recovery
1739 PRINT "CROSSCORRELflTION J6EING CRLCULflTED NOW"
1741 FOR J*l TO Lg
1743 M=Lx-J+l
1745 IF Ly<M THEN M=Ly
1747 FOR 1=1 TO M
1749 K=J+I-1
1751 G(J)=G(J)+X(K)*Y(I)
1753 NEXT I
1755 NEXT J
1757 GOTO End
1759 Recovery: CflLL Recover(Erf 1ag>
1761 End:SUBEND
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1763
1765
1767
1769
1771
1773
1775
1777
1779
1781
1783
1785
1787
1789
1791
1793
1795
1797
1799
1801
1803
1805
1807
1809
1811
1813
1815
1817
1819
1821
1823
1825
1827
1829
1831
1833
1835
1837
1839
1841
1843
1845
1847
1849
1851
1853
1855
1857
1859
1861
1863
1865
1867
1869
1871
1873
1875
1877
1879
1881
1883
1885
1887
1889
1891
1893
1895

SUB Drum<Phz<*),Unphz<*),Lphz,Erflag)
ON ERROR GOTO Recovery
REM
REM SUBPROGRRM Drum. STORED IN FILE "DRUM".
REM
REM
REM
REM
REM
REM
REM
REM RRGUMENTS: Unphz UHWRRPPED PHRSE SPECTRUM (OUTPUT)

Lphz LENGTH OF Phz 
Phz PHRSE LRG SPECTRUM (INPUT)

SUBROUTINES REQUIRED: NONE

PURPOSE: MRKES R PHRSE CURVE CONTINUOUS (UNWRRPPED).

NUMBER OF LINES IN THE PROGRRM: 32

RRGUMENTS;
REM
REM
OPTION BRSE 1
PRINT "PHRSE BEING UNWRRPPED NOW"
Pj=0
FOR J=2 TO Lphz
IF RBS(Phz(J)+Pj-Phz(J-l))-PI<=0 THEN 1815
IF RBS(Phz(J)+Pj-PhzCJ-l))-PI>0 THEN 1803'
IF Phz(J)+Pj-Phz(J-l)<0 THEN 1809
IF Phz(J)+Pj-PhzCJ-l)=0 THEN 1815 

'IF Phz(J)+Pj-Phz(J-l)>0 THEN 1813
Pj-Pj+PI*2
GOTO 1815
Pj=Pj-PI*2

Phz(J)=Phz<J)+Pj
Unphz<J)=Phz<J)
NEXT J
GOTO End

Recovery: CRLL Recover<Erflag) 
EndlSUBEND
REM SUBPROGRRM Gate.
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM

STORED IN FILE "GfiTE".

PURPOSE: WINDOWS R TRRCE FROM R USER SELECTED STRRT TO END TIME.

SUBROUTINES USED: NONE

NUMBER OF LINES IN THE PROGRRM; 26

RRGUMENTS:
1. R RRRRY IN WHICH TIME SERIES IS STORED
2. St STRRT OF WINDOW (IN SRMPLES)
3. En END OF WINDOW (IN SRMPLES)
4. Nsarr.pt LENGTH OF INPUT TRRCE

SUB Gate<FU*),St ,En,Nsampt,Erf lag)
ON ERROR GOTO Recovery
OPTION BRSE 1
Num=En-St+l
FOR 1=1 TO Num
R(I)=RCSt+<I-l))
NEXT I
FOR I=Num+l TO Nsampt
R(I)=0
NEXT I
GOTO End

Recovery: CRLL Recover<Erfl ag) 
End:SUBEND
SUB Rutos<Lx,X(*),Lag,R(*),Erf lag)
ON ERSOR GOTO Recovery
REM
REM SUPROGRRM flutes. STORED IN FILE flUTOS.
REM
REM NUMBER OF LINES IN THE PROGRRM: 45
REM
REM PURPOSE: COMPUTES THE TWO SIDED RUTOCORRELOGRRM FUNCTION OF RH INPUT 
REM VECTOR.
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1897 
1899 
1901 
1983 
1905 
1907 
1909 
1911 
1913 
1915 
1917 
1919 
1921 
1923 
1925 
1927 
1929 
1931 
1933 
1935 
1937 
1939 
1941 
1943 
1945 
1947 
1949 
1951 
1953 
1955 
1957 
1959 
1961 
1963 
1965 
1967 
1969 
1971 
1973 
1975 
1977 
1979 
1981 
1983 
.1985 
1987 
1989 
1991 
1993 
1995 
1997 
1999 
2001 
2003 
2005 
2007 
2009 
20-11 
2013 
2015 
2017 
2019 
2021 
2023 
2025 
2027 
2029 
2031

flRGUMENTS: Lx 
X
Lag 
R

SIZE OF INPUT VECTOR 'X'
INPUT VECTOR
NUMBER OF LflGS TO COMPUTE
fiUTOCORRELflTION COEFFICIENTS (OUTPUT)

REM 
REM 
REM 
REM 
REM
REM NOTE:
REM
OPTION BflSE 1
Nn=2*Lag-l
DIM Buf(Lag)
PRINT "fiUTOCORRELflTION BEING CflLCULfiTED NOW
FOR J=l TO Lag
Sum=0

flRRflY 'R' MUST BE DIMENSIONED IN THE CflLLING PROGRflM 
TO flT LEflST <2*Lag)-l.

FOR K=l TO N
Sum=Sum+X<K>*X<K+J-l>
NEXT K
Buf < J)-Sum
NEXT J
Rzero=Buf<l)
FOR J=l TO Lag
Buf <J>=Buf <J)/Rzero
NEXT J
M=Lag
FOR J=l TO Lag-1
R<J)=Buf <M>
M=M-1
NEXT J
FOR J=Lag TO 2*Lag-l
R<J)=Buf<M)

IN FILE "RECOVE 1

NEXT J
GOTO End

Recovery: CflLL Recover(Erf 1ag) 
End:SUBEND
REM SUBROUTINE Recover. STORED
REM
REM NUMBER OF LINES IN THE PROGRflM: 22
REM
REM PURPOSE: BRflNCHED TO WHEN flN ERROR CONDITION OCCURS IN THE

DRIVER PROGRflM. INFORMS THE OPERflTOR THflT flN ERROR 
OCCURRED.

SUBROUTINES REQUIRED:

ftRGUMENTS: Erflag

NONE

SET EQUflL TO 1 IN SUBROUTINE flND RETURNED. 
SHOULD BE EQUflL TO 0 IN DRIVER PROGRflM WHEN 
SUBROUTINE IS CflLLED. USED BY DRIVER PROGRflM 
TO DETERMINE IF THIS SUBROUTINE WflS CflLLED.

PURPOSE: 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM
SUB RecoverCErflag) 
Erflag=l 
BEEP
PRINT "!!!!!!!! M M !!! M !!!!!!!!!! M !!!!!!!!! M !!!!!!!!!!! M !!!! M !!!" 
PRINT "fl FflTflL ERROR HflS OCCURRED DURING THE PROCESS BEING PERFORMED." 
PRINT "THE ERROR MESSflGE IS:";ERRM$
PRINT "flLL PREVIOUS PROCESSES flRE PRESERVED flND CONTROL IS RETURNED." 
SUBEND
SUB Taper<X<*),N,P,Erflag) 
ON ERROR GOTO Recovery 
REM
REM SUBPROGRflM Taper. STORED IN FILE "TflPER" 
REM
REM NUMBER OF LINES IN PROGRflM: 27 
REM
REM SUBROUTINES REQUIRED - NONE 
REM 
REM PURPOSE - flPPLIES fl HfiNNING TflPER TO fl SERIES WITH THE OPTION
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2833 
2035 
2037 
2039 
2041 
2043 
2045 
2047 
2049 
2051 
2053 
2055 
2057 
2059 
2861 
2863 
2065 
2067 
2069 
2071 
2873 
2875 
2877 
2079 
2881 
2083 
2885 
2087 
2889 
2091 
2093 
2095 
2897 
2099 
2181 
2103 
2185 
2187 
2109 
2111 
2113 
2115 
2117 
2119 
'2121 
2123 
2125 
2127 
2129 
2131 
2133 
2135 
2137 
2139 
2141 
2143 
2145 
2147 
2149 
2151 
2153 
2155 
2157 
2159 
2161 
2163 
2165

REM TO SPECIFY fl PORTION OF THE TfiPER FUNCTION FLfiT.
REM fiRGUMENTS - X INPUT VECTOR flND TflPERED OUTPUT.
REM N SIZE OF X
REM P PERCENT FLflT
REM
PRINT "TflPER BEING flPPLIED"
p=i-p/iee
IF <P<=6) OR (P>1) THEN 2665
M=INT(P*N+.5)/2
FOR J=l TO M
W-.5-.5*COS<PI*(J-.5)/M)
X(J)=X(J)*W
X<N+1-J)=X<N+1-J)*W
NEXT J
GOTO End

Recovery: CfiLL Recover(Erf1ag) 
End:SUBEND
SUB Remav(Y(*),Ly,flug,Erflag)
ON ERROR GOTO Recovery
REM
REM SUBROUTINE Remav. STORED IN FILE "REMftV".
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
OPTION BflSE 1
PRINT "DC BEING REMOVED NOW"
1=8
S=0
FOR J=l TO Ly
IF flBS(Y<J))<=.8886866681 THEN Loop

SUBROUTINES REQUIRED: NONE

NUMBER OF LINES IN PROGRRM: 33

PURPOSE:

(ARGUMENTS

REMOVES THE flRITHMETIC MEflN FROM fl NUMERICflL SEQUENCE 
USING NON-ZERO SflMPLES ONLY.

Y
Ly 
flug

INPUT flND RETURNED OUTPUT VECTOR 
LENGTH OF Y 
MEflN VflLUE

Loop:NEXT J
flug-S/I
FOR J=l TO Ly
IF flBS<Y(J))<=.8888888661 THEN Loopl
Y<J)-Y<J)-flug 

Loopl: NEXT J
GOTO End

Recovery: CflLL Recover(Erf 1ag) 
End: SUBEND

SUB Minmax(Num,fl<*),Min,Max,Erf lag)
ON ERROR GOTO Recovery
REM

NONE

PROGRflM: 23

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

STORED IN FILE "MINMflX

SUBROUTINES REQUIRED/

NUMBER OF

PURPOSE:

fiRGUMENTS:

LINES IN THE
*

TO FIND THE

Num LEN
fi INP
Min MIN
Max MflX

OPTION BflSE 1

MINIMUM flND MflXIMUM VflLUE OF flH flRRflY.

\ OF INPUT flRRflY 
flRRflY
)M VflLUE RETURNED 
JM VfiLUE RETURNED
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2167 Min=32767
2169 Max=-32767
2171 FOR 1=1 TO Hum
2173 IF RdXMin THEN Min=R<I>
2175 IF R<I»Max THEN Max=R<I>
2177 NEXT I
2179 GOTO End
2181 Recovery: Erflag=l
2183 End: SUBEND
2185 REM SUBROUTINE Fft. STORED IN FILE "FFT"
2187 REM
2189 REM SUBROUTINES REQUIRED: NONE
2191 REM
2193 REM NUMBER OF LINES IN THE PROGRRM: 81
2195 REM
2197 REM PURPOSE: COMPUTES THE DISCRETE FORWRRD flND INVERSE
2199 REM FOURIER TRRNSFGRM.
2201 REM
2263 REM flRGUMENTS: N THE EXPONENT.NEEDED TO MflKE 2^N EQURL TO
2205 REM OR GRERTER THRN THE NUMBER OF INPUT SRMPLES
2207 REM XI RERL PRRT OF INPUT RRRRY <USED FOR RERL PRRT
2209 REM OF TRRNSFORM.
2211 REM X2 IMRGINRRY PRRT OF TRRNSFORM.
2213 REM Sign DIRECTION OF TRRNFORM
2215 REM 1.0=FORWRRD; -1.0=REVERSE
2217 SUB Fft<N,XK*>,X2<*>,Sign,N2,Erf lag)
2219 ON ERROR GOTO Recovery
2221 OPTION BRSE 1
2223 INTEGER J, L,Lx,Iblock,Lblock,Lbhalf,FTx,1,1st art,M<1024)
2225 IF Sign=l THEN PRINT "FFT CRLCULRTING NOW"
2227 IF Sign=-l THEN PRINT "IFFT CRLCULRTING NOW"
2229 N2=2^N
2231 Lx=2^N
2233 FOR J-l TO N
2235 M<J>=2MN-J>
2237 NEXT J
2239 FOR L=l TO N
2241 Nblock = 2ML-l>
2243 Lb1ock=Lx/Nblock
2245 Lbhalf=Lblock/2
2247 K=0
2249 FOR Iblock=l TO Nblock
2251 Fk=K
2253 Flx=Lx
2255 V=Sign*6.2831853*Fk/Flx
2257 W1=COS<V>
2259 W2=SIN<V>
2261 Istart=Lblock*<Iblock-l)
2263 FOR 1=1 TO Lbhalf
2265 Ja=Istart+I
2267 Jh=Ja+Lbhalf
2269 Ql=XKJh>*Wl-X2<Jh>*W2
2271 Q2=X2<Jh>*Wl+W2*Xl<Jh>
2273 XKJh>=XKJa)-Ql
2275 X2<Jh>=X2<Ja)-Q2
2277 XKJa>=XKJa)+Ql ,
2279 X2CJa)=X2<Ja>+Q2
2281 NEXT I
2283 FOR Ia=2 TO N
2285 Ib=Ia
2287 IF K<M<Ia> THEN 2293
2289 K=K-M<Ia>
2291 NEXT la
2293 K=K+M<Ib>
2295 NEXT Iblock
2297 NEXT L
2299 K=9
2301 FOR J=l TO Lx ,



2303 
2365 
2367 
2309 
2311 
2313 
2315 
2317 
2319 
2321 
2323 
2325 
2327 
2329 
2331 
2333 
2335 
2337 
2339 
2341 
2343 
2345 
2347 
2349 
2351 
2353 
2355 
2357 
2359 
2361 
2363 
2365 
2367 
2369 
2371 
2373 
2375 
2377 
2379 
2381 
2383 
2385 
2387 
2389 
'2391 
2393 
2395 
2397 
2399 
2461 
2403 
2405 
2407 
2409 
2411 
2413 
2415 
2417 
2419 
2421 
2423 
2425 
2427 
2429 
2431 
2433 
2435

IF K<J THEN 2317
Holdl=Xl(J>
Hold2=X2(J)
X1(J)=X1(K-H)
X2(J)=X2(K+1>
Xl(K+l)=Holdl
X2(K+l)=Hold2
FOR Ia=l TO N
Ib=Ia
IF KXM(Ia) THEN 2327
K=K-M(Ia)
NEXT la
K=K+M(Ib)
NEXT J
IF Sign<0 THEN 2345
FOR Ia=l TO Lx
Xl(Ia)=Xl(Ia)/Flx
X2(Ia)=X2(Ia)/'Flx
NEXT la
GOTO End

Recovery: CflLL Recover(Erf 1 ag) 
EndSSUBEND
SUB Fo1d(La,R(*),Lb,B(*),Lc,C(*),Erf lag)
ON ERROR GOTO Recovery
REM
REM SUBPROGRflM Fold. STORED IN FILE "FOLD".
REM
REM SUBROUTINES REQUIRED. NONE
REM
REM NUMBER OF LINES IN PROGRflM: 31
REM
REM
REM PURPOSE:
REM
REM
REM flRGUMENTS:
REM
REM
REM
REM
REM
REM
OPTION BflSE 1
Lc=La+Lb-l
FOR 1=1 TO La
FOR J=l TO Lb

PERFORMS POLYNOMIflL MULTIPLICflTION, OR EQUIVflLENTLY, 
THE COMPLETE TRflNSIENT CONVOLUTION OF TWO SIGNflLS.

La
fl
Lb
B
Lc
C

LENGTH OF VECTOR fl 
VECTOR fl (INPUT) 
LENGTH OF VECTOR B 
VECTOR B (INPUT) 
LENGTH OF VECTOR C 
VECTOR C (OUTPUT)

C(K)=fl(I)*B(J)+C(K)
NEXT J
NEXT I
GOTO End

Recovery: CflLL Recover(Erf 1ag) 
End.'SUBEND
SUB Pzplot(Phz(*),Df,Unwrap,Erf 1ag)
ON ERROR GOTO Recovery
REM SUBROUTINE Pzplot. ^STORED IN FILE "PZPLOT"
REM
REM SUBROUTINES REQUIRED: Minmax
REM
REM PURPOSE: PLOTS THE UNWRRPPED OR WRRPPED PHRSE SPECTRUM

FROM MINIMUM TO MflXIMUM VflLUE
flNP FROM 0 TO MflXIMUM FREQUENCY DESIRED.

REM 
REM 
REM 
REM 
REM 
REM 
REM

NUMBER OF LINES IN PROGRflM: 104

flRGUMEHTS: Phz RRRRY IN WHICH PHflSE SPECTRUM IS STORED.
Df FREQUENCY SflMPLIHG INTERVflL.
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2437 REM Unurap FLflG TO CHECK IF PHRSE SPECTRUM HflS BEEN UNWRRPPED
2439 REM BY CRLLIHG PROGRRM.
2441 REM
2443 REM VflRIRBLES TO BE ENTERRED FROM KEYBORRD WHEN PROMPTED BY PROGRRM:
2445 REM 1. F HIGHEST FREQUENCY VfiLUE TO BE PLOTTED
2447 REM.
2449 OPTION BRSE 1
2451 INTEGER F,Xmax,I,J,XI,X2
2453 INPUT "MRXIMUM FREQUENCY TO BE DISPLRYED IS",F
2455 IF Unurap=0 THEN Kk = l
2457 IF Unurap=l THEN Kk-10
2459 Xrr,ax=F/10+l
2461 N=INTCF/Df>+l
2463 PLOTTER IS 13,"GRflPHICS"
2465 GRRPHICS
2467 LOCflTE 20,100,20,80
2469 CLIP 20,100,20,80
2471 FRRME
2473 MSCfiLE 0,0
2475 DEC
2477 MOVE -15,20
2479 LDIR 90
2481 CSIZE 5
2483 LRBEL "PHRSE RNGLE"
2485 MOVE 25,-20
2487 LDIR 0
2489 LRBEL "FREQUENCY <HZ>"
2491 MOVE 25,95
2493 LRBEL "PHRSE SPECTRUM"
2495 CRLL Minmax<N,Phz<*> , Min,Max, Erf 1 ag>
2497 IF Erflag=l THEN Recovery
2499 SCRLE 0,F,Min,Max
2501 Xl=Min/Kk
2503 Xl=Xl*Kk
2505 X2=X1
2507 LINE TYPE 3
2509 GRID 0,Kk,0,Xl
2511 LINE TYPE 1
2513 FRRME
2515 MSCflLE 0,0
2517 CLIP -3,120,-3,90
2519 SCRLE 0,F,Min,Max
2521 RXES 0,Kk,0,Xl-10
.2523 SCRLE 0,100,Min,Max
2525 X=X2-Kk
2527 CSIZE 3
2529 X=X+Kk
2531 IF X>Max THEN Plot_freq
2533 MOVE -10,X
2535 LRBEL X
2537 GOTO 2529
2539 Plot_freq: SCRLE 0,F,0,100
2541 Xx=10
2543 IF F>118 THEN Xx=2Q
2545 IF F>210 THEN Xx=40
2547 IF F>310 THEN Xx=50 #
2549 IF F>510 THEN Xx=100
2551 IF FM010 THEN Xx*580
2553 CLIP 0,F,0,180
2555 LINE TYPE 3
2557 GRID Xx,0,0,0
2559 LINE TYPE 1
2561 FRfiME
2563 CLIP 0,F,-4,100
2565 RXES Xx/2,0,0,0,2,110,5
2567 CSIZE 3
2569 X=0
2571 MOVE X-F*.04,-7 45



2573 LflBEL X
2575 FOR I=Xx TO F STEP Xx
2577 MOVE I-F*.04,-7
2579 LfiBEL I
2581 NEXT I
2583 SCflLE 0,F,Min,Max
2585 X*0
2587 PLOT X,Phz<l> \
2589 FOR 1=2 TO N
2591 X=X+Df
2593 PLOT X,Phz<I)
2595 NEXT I
2597 WRIT 5060
2599 DISP "DO YOU WflNT fl HflRD COPY OF THE PREVIOUS SPECTRUM?"
2601 INPUT "ENTER <Y/N):",H$
2603 IF H$="Y" THEN DUMP GRflPHICS
2605 EXIT GRflPHICS
2607 GOTO End
2609 Recovery: EXIT GRflPHICS
2611 CflLL RecoverCErflag)
2613 End: SUBEND
2615 SUB Bpass<L,Dt,Gw<*),Erflag)
2617 ON ERROR GOTO Recovery
2619 REM
2621 REM SUBPROGRflM Bpass. STORED IN FILE "BPflSS".
2623 REM
2625 REM SUBROUTINES REQUIRED: NONE
2627 REM
2629 REM PURPOSE: COMPUTE fl SYMMETRIC FILTER WITH HflNHING SMOOTING.
2631 REM
2633 REM NUMBER OF LINES IN THE PROGRflM: 91
2635 REM
2637 REM flUGUMENTS: L LENGTH OF FILTER IN SRMPLES (RETURNED)
2639 REM Dt SflMPLING INTERVflL WflNTED
2641 REM Gw flRRftY IN WHICH FILTER WILL BE STORED
,2643 REM
2645 REM PflRRMTERS: TO BE ENTERRED WHEN PROMPTED BY THE PROGRflM f
2647 REM L LENGTH OF FILTER IN SflMPLES
2649 REM Fl LOW CUT FREQUENCY IN HZ <6 DB DOWN POINT)
2651 REM Fh HIGH CUT FREQUENCY IN HZ <6 DB DOWN POINT)
2653 REM
2655 OPTION BflSE 1
2657 DIM Gf<300)
2659 MflT Gf=(0)
'2661 MflT Gw-<0)
2663 PRINT "ENTER THE FOLLOWING PflRflMETERS SEPfiRRTED BY COMMflS:"
2665 PRINT "LENGTH OF FILTER IN SflMPLES, LOW CUT <6 DB POINT), HIGH CUT <6 DB
POINT)"
2667 INPUT "ENTER",L,Fl,Fh
2669 Lf=INT<L/2)+l
2671 L=Lf*2-l
2673 Dt=Dt*.001
2675 B=2*PI*Fh*Dt
2677 C=2*PI*Fl*Dt
2679 D*PI*Dt
2681 Fn=Lf ,
2683 Gw(l)=2*<Fh-Fl)
2685 Sinky=0
2687 Cosky=l
2689 Sinkb=0
2691 Sinkc=0
2693 Coskb=l
2695 Coskc=l
2697 Sinb=SIN<B)
2699 Cosb=COS<B)
2701 Sinc«SIN<C)
2703 Cosc=COS(C)
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2705 REM COMPUTE THE FILTER
2707 PRINT "FILTER BEING COMPUTED NOW"
2709 FOR J=2 TO Lf
2711 Temp=Sinkb*Co£b+Co£kb*Sinb
2713 Coskb=Co£kb*Cosb-Sinkb*Sinb
2715 Sinkb=Temp
2717 Temp=Sinkc*Co£c+Co£kc*Sinc
2719 Coskc=Co£kc*Co£C-Sinkc*Sinc
2721 Sinkc=Temp
2723 fii=J-l
2725 Gw(J)=(Sinkb-Sinkc)/(fii*D) ^
2727 NEXT J
2729 REM SMOOTH THE FILTER
2731 Z=PI/(2*Fn)
2733 Sinz=SIN(Z)
2735 Co£Z=COS(Z)
2737 FOR J=2 TO Lf
2739 Temp = Si nky*Cosz+Cosky*Sinz
2741 Cosky=Cosky*Cosz-Sinky*Sinz
2743 Sinky=Temp
2745 Gu(J)=Gw(J>*Cosky^2
2747 NEXT J
2749 REM PRODUCE THE LEFT HRND SIDE
2751 FOR J=l TO Lf
2753 Gf(Lf+J-l)=Gw(J)
2755 NEXT J
2757 FOR J=l TO L
2759 Gw(J)=Gf(J)
2761 NEXT J
2763 Kk=Lf-l
2765 FOR J=l TO Kk
2767 Gw(Lf-J)=Gw(Lf+J>
2769 NEXT J
2771 REM NORMfiLIZE THE FILTER SO THRT MRX PERK VfiLUE = 1.0
2773 CRLL Minmax(L,Gw(*),Mini,Maxi,Erf 1 ag)
2775 IF Erflag=l THEN Recovery
2777 FOR 1=1 TO L
2779 Gu(I)=Gw(I)/Maxi
2781 NEXT I
2783 GOTO End
2785 Recovery: CfiLL Recover(Erf1ag)
2787 End:SUBEND
2789 REM SUBROUTINE Polar. STORED IN FILE "POLfiR"
2791 REM
 2793 REM SUBROUTINES REQUIRED: NONE
2795 REM
2797 REM PURPOSE: COMPUTES POLRR COORDINRTES FROM RECTfiNGULRR
2799 REM COORDINRTES. CONVERTS RMPLITUDE SPECTRUM FROM
2801 REM LINERR SCRLE TO DB SCRLE (OPTIONRL).
2803 REM
2805 REM NUMBER OF LINES IN THE PROGRRM: 74
2807 REM
2809 REM RRGUMENTS: L LENGTH OF fiRRRYS INPUT
2811 REM XI X-RXIS OR RERL VRLUE (INPUT)
2813 REM X2 Y-RXIS OR IMRGINRRY VfiLUE (INPUT)
2815 REM Lamp LINERR RMPLITUDE VRLUE (OUTPUT)
2817 REM flrnp DB AMPLITUDE VRLUE (OUTPUT)
2819 REM Phz PHRSE RNGLE IN RRDIRNS (OUTPUT)
2821 REM Idb CON-VERT TO DB SCRLE OPTION
2823 REM 0=LINERR RMPLITUDE SPECTRUM
2825 REM 1=DB RMPLITUDE SPECTRUM (NEGRTIVE VRLUES
2827 REM OF DB DOWN WITH RESPECT TO MRXIMUM
2829 REM VRLUE IN RRRRY)
2831 SUB Po1ar(L,Xl(*),X2(*),Rmp(*),Phz(*),Lamp(*),Idb,Erf lag)
2833 ON ERROR GOTO Recovery
2835 OPTION BfiSE 1
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2S37 PRINT "PHRSE SPECTRUM BEING CRLCULRTED NOW"
2839 FOR J=l TO L
2841 Rmp<J)=SQR<XKJ>^2+X2<J>^2>
2843 IF X2UX0 THEN 2849
2845 IF X2<J>=0 THEN 2855
2847 IF X2<J»0 THEN 2861
2849 IF XKJX0 THEN 2867
2851 IF XKJ> = 0 THEN 2871
2853 IF XKJ»0 THEN 2875
2855 IF XKJX0 THEN 2879
2857 IF XKJ> = 0 THEN 2883
2859 IF XKJ»0 THEN 2875
2861 IF XKJX0 THEN 2887
2863 IF XKJ>=0 THEN 2891
2865 IF XKJ»0 THEN 2875
2867 Phz<J> = RTN<X2<J>/XKJ»-PI
2869 GOTO 2893
2871 Phz<J>*-PI/2
2873 GOTO 2893
2875 Phz<J> = RTN<X2<J>/XKJ»
2877 GOTO 2893
2879 Phz<J>*-PI
2881 GOTO 2893
2883 Phz(J>*0
2885 GOTO 2893
2887 Phz<J>*flTN<X2<J>/XKJ» + PI
2889 GOTO 2893
2891 Phz<J)*PI/2
2893 NEXT J
2895 FOR J=l TO L
2897 Lamp<J>=Rmp<J>
2899 NEXT J
2901 IF Idb=0 THEN End
2903 PRINT "DB SCRLE BEING CRLCULRTED NOW"
2905 B=0 ^
2907 FOR J=l TO L
2909 C=RBS<flmp<J»
2911 IF OB THEN B=C
2913 NEXT J
2915 FOR J=l TO L
2917 IF flmp<J>=0 THEN Rrr.p<J> = . 0000000000001
2919 Rrrtp<J>=B/Rmp<J>
2921 IF Rmp<J»=10000 THEN 2927
-2923 flmp<J>=-20*LGT<fimp<J»
2925 GOTO 2929
2927 flmp<J>*-60
2929 NEXT J
2931 GOTO End
2933 Recovery: CflLL Recover<Erflag>
2935 End'.SUBEND
2937 REM SUBROUTINE Rmplot. STORED IN FILE "RMPLOT"
2939 REM
2941 REM SUBROUTINES REQUIRED: NONE
2943 REM
2945 REM PURPOSE: PLOTS THE LINERR OR DB RMPLITUDE SPECTRUM FROM
2947 REM 0 TO MRXIffUM OR FROM 0 TO -6QDB RESPECTIVELY,
2949 REM RND FROM 0 TO MRXIMUM FREQUENCY DESIRED.
2951 REM
2953 REM NUMBER OF LINES IN THE PROGRRM: 117
2955 REM
2957 REM RRGUMENTS:
2959 REM flmp RRRRY IN WHICH RMPLITUDE SPECTRUM IS TO BE PLOTTED
2961 REM Df FREQUENCY SRMPLING INTERVRL
2963 REM Idb LINEfiR OR DB SPECTRUM 0=LINERR 1«DB DOWN FROM MRX
2965 REM
2967 REM VRRIRBLES TO BE ENTERRED FROM THE KEYEOflRD WHEN PROMPTED BY PROGRflM
2969 REM 1. F HIGHEST FREQUENCY VRLUE TO BE PLOTTED.
________________________ _____ _ _ 48



2971 SUB ftrr,plot<flmp<:*>,Df, Idb,Erf lag)
2973 ON ERROR GOTO Recovery
2975 OPTION BflSE 1
2977 DEC
2979 INTEGER F,Xmax,I,J
2981 INPUT "MfiX FREQUENCY TO BE DISPLRYEL IS",F
2983 N=INT<F/Df> + l
2985 Xmax=F/10+l
2987 CfiLL Minmax<N,flmp<*),Min,Max,Erflag)
2989 IF Erf1ag=l THEN Recovery
2991 Max=Max+Max*.1
2993 PLOTTER IS 13,"GRfiPHICS"
2995 GRflPHICS
2997 LOCflTE -20, 100,20,80
2999 CLIP 20,100,20,80
3001 SCflLE 0,100,-60,10
3003 FRflME
3005 LINE TYPE 3
3007 IF Idb=l THEN GRID 0,10,0,-60
3009 LINE TYPE 1
3011 FRflME
3013 CLIP -2,102,-62,10
3015 IF Idb=l THEN flXES 0,10,0,10
3017 PLOT 5, 12,-2.
3019 CSI2E 10
3021 LflBEL "BMP SPECTRUM"
3023 MOVE -15,-40
3025 LDIR 90
3027 CSI2E 5
3029 IF Idb=l THEN LflBEL "DB DOWN"
3031 IF Idb=0 THEN LflBEL " LINEflR"
3033 LDIR 0
3035 MOVE 20,-75
3037 LflBEL "FREQUENCY <HZ)"
3039 IF Idb=0 THEN Label__Hnear
3041 FOR 1=1 TO 7
3043 CSI2E 4
3045 X=-10+I*10
3047 MOVE -12,-X
3049 LflBEL -X
3051 NEXT I
3053 GOTO Label_freq
3055 Label_1inear: SCflLE 0,100,0,Max
3057 LINE TYPE 3
 3059 CLIP 0,100,0,Max
3061 K=INT«Max+Max*. !)/!) + !
3063 GRID 0, 1,0,0
3065 LINE TYPE 1
3067 FRflME
3069 CLIP -2,100,0,Max
3071 flXES 0, 1,0,0
3073 CSIZE 4
3075 FOR 1=1 TO K
3077 MOVE -12,1-1
3079 LflBEL 1-1
3081 NEXT I
3083 Label__freq: Xx = 10 '
3085 IF F>110 THEN Xx=20
3087 IF F>210 THEN Xx=40
3089 IF F>310 THEN Xx=50
3091 IF F>510 THEN Xx=100
3093 IF F>1010 THEN Xx=500
3095 SCflLE 0,F,-60,10
3097 CLIP 0,F,-60,10
3099 LINE TYPE 3
3101 GRID Xx,0,0,-60
3103 LINE TYPE 1
3105 FRflME
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3107 
3109 
3111 
3113 
3115 
3117 
3119 
3121 
3123 
3125 
3127 
3129 
3131 
3133 
3135 
3137 
3139 
3141 
3143 
3145 
3147 
3149 
3151 
3153 
3155 
3157 
3159 
3161 
3163 
3165 
3167 
3169 
3171 
3173 
3175 
3177 
3179 
3181 
3183 
3185 
3187 
3189 
3191 
3193 
'3195 
3197 
3199 
3201 
3283 
3205 
3207 
3209 
3211 
3213 
3215 
3217 
3219 
3221 
3223 
3225 
3227 
3229 
3231 
3233 
3235 
3237 
3239

I HflRD 
,P1$

COPY OF THE PREVIOUS SPECTRUM?"

CLIP 0,F,-62,10
ftXES Xx/2,0,0,-60,2,100,5
CSIZE 3
X=0
MOVE X-F*.04,-67
LRBEL X
FOR I=Xx TO F STEP Xx
MOVE I-F*.04,-67
LflBEL I
NEXT I
REM PLOT SPECTRUM LINE
IF Idb=l -THEN SCftLE 0,F,-60,10
IF Idb=l THEN CLIP 0,F,-60,10
IF Idb=0 THEN SCflLE 0,F,0,Max
IF Idb=0 THEN CLIP 0,F,0,Max

PLOT X,flmp<i) 
FOR 1=1 TO N-l 
X=X+Df 
Y«flmp<H-l> 
PLOT X,Y 
NEXT I 
WRIT 5000
PRINT "DO YOU WflNT 
INPUT "ENTER <Y/N): 
IF P1$="Y" THEN DUMP GRflPHICS 
EXIT GRflPHICS 
GOTO End 

Recovery: EXIT GRflPHICS
CRLL Recover<Erflag) 

End:SUBEND 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM
SUB Tplot<Nsampl,Nsr,FK*),Erflag) 
OPTION BflSE 1 
ON ERROR GOTO Recovery 
Hsampt-Nsampl
PRINT "THE NUMBER OF SRMPLES 
PRINT "DO YOU WISH TO CHANGE 
INPUT "ENTER <Y/N)",Change* 
IF Change$="N" THEN Ski pit 
PRINT "ENTER THE NUMBER OF SRMPLES THRT YOU WISH TO BE PLOTTED."

flNY INTEGER NUMBER",Nsampt
"DO YOU WRNT R WIGGLE PLOT,
<W/H/B)",Wigl$
THEN Wig$="W"
THEN Wig*="W"
THEN Wig$="H" 

WflNT TIMEING

SUBPROGRflM Tplot. STORED IN FILE "TPLOT". 

NUMBER OF LINES IN PROGRflM: 116

PURPOSE: PLOTS n TIME SERIES IN WIGGLE FORM, HISTOGRRM FORM, OR BOTH

SUBROUTINES REQUIRED:

flRGUMENTS: Nsampt 
Nsr 
fl

PflRflMETERS TO BE E
1. Wigl* "W"

11 H"
"B"

= W
= H
= B

MINMflX

LENGTH OF TIME 
SflMPLE RRTE IN 
RRRflY IN WHICH

SERIES
MILLISECONDS
TIME SERIES IS STORED

ENTERRED FROM KEYBOflRD WHEN PROMPTED BY PROGRflM: 
WIGGLE TRflCE PLOT , 
HISTOGRflM PLOT 
BOTH flT ONCE

NOTE: QUOTES flRE UNNECESSflRY.

TO BE PLOTTED 
THflT NUMBER?"

flRE "jNsampt

INPUT "ENTER 
Ski pit: PRINT 
INPUT "ENTER 
IF Wigl$="B" 
IF Wigl$="W" 
IF Wigl$="H" 
PRINT "DO YOU

HISTOGRftM PLOT, OR BOTH?"

INPUT "ENTER 10,50,100, OR
LINES
1000",

flT 
Ti

10,50,100, OR 1060 MS?"



3241 Nsamp2=<Nsampt-l>*Nsr
3243 Timl=Tim
3245 IF Timl<100 THEN Timl=100
3247 IF Nsarr,p2<101 THEN Timl=10
3249 GRfiPHICS
3251 PLOTTER IS 13,"GRfiPHICS"
3253 DEC
3255 LOCfiTE 20,110,20,95
3257 LDIR 0
3259 LINE TYPE 1
3261 SCfiLE 0,Nsamp2,-120, 120
3263 LINE TYPE 1
3265 FRRME
3267 LINE TYPE 3
3269 GRID 100,0,0,0
3271 LINE TYPE 1
3273 FRRME
3275 CLIP 0,Nsamp2,-130,120
3277 RXES Tim,0,0,-120,1,10,5
3279 SCRLE 0, 100,-120,120
3281 CLIP -5,100,-120,120
3283 RXES 0,10,0,0,10,10,10
3285 SCRLE 0,Nsamp2,-120, 120
3287 CLIP 0,Nsamp2,-120,120
3289 CRLL MinmaxCNsampt,fi<*>,Min,Max,Erf1ag>
3291 IF Erflag=l THEN Recovery
3293 IF RBS<Min»Max THEN Max=RBS<Min>
3295 Scale=100/Max
3297 IF Wig$="W" THEN MOVE 0,0
3299 FOR 1=1 TO Nsampt
3301 IF Wig$="W" THEN Plots
3363 MOVE Nsr*CI-l),0
3305 BRfiW Nsr*CI-l),R(I)*Scale
3307 GOTO 3311
3309 Plots:PLOT CI-l>*Nsr,fi<I>*Scale
3311 NEXT I
3313 IF Wigl$="W" THEN 3323
3315 IF Wigl*="H" THEN 3323
3317 Wigl$="H"
3319 Wig$="H"
3321 GOTO 3299
3323 SCRLE 0,100,-120,120
3325 MOVE 35,-170
3327 LfiBEL "TIME (SECONDS)"
'3329 M=Max/2
3331 S=-<Max+M)
3333 CSIZE 3
3335 FOR I=-100 TO 100 STEP 50
3337 S-S+M
3339 MOVE -20,I
3341 FIXED 3
3343 LRBEL S
3345 NEXT I
3347 FIXED 2
3349 SCRLE 0,Nsamp2,-120, 120
3351 CLIP 0,Nsamp2,-120,120
3353 Tim2=Timl*.001
3355 Dt=Tim2
3357 Tt=-Tirr.2
3359 LDIR 90
3361 IF Ns.amp2>3010 THEN CSIZE 2
3363 FOR 1=1 TO Nsamp2 STEP Timl
3365 Tt=Tt+Dt
3367 MOVE I-l,-160
3369 LRBEL Tt
3371 NEXT I
3373 STRNDRRD
3375 WRIT 5000 51



3377
3379 
3381
3383
3385
3387 
3389 
3391
3393 
3395
3397
3399
3401
3483

. 3405
3407
3409
3411
3413
3415 
3417
3419 
3421 
3423 
3425
3427
3429
3431
3433
3435
3437
3439
3441 
3443 
3445 
3447
3449 
3451
3453 
3455 
3457
3459
3461 
3463
'3465 
3467
3469 
3471 
3473
3475 
3477 
3479
3481 
3483 
3485 
3487 
3489 
3491 
3493 
3495
3497
3499 
3501 
3503 
3505 
3507 
3509 
3511

PRINT "DO YOU WISH TO HflVE fl HRRD COPY OF THIS PLOT <Y/N>?"
INPUT "ENTER", P$ 
IF P$="Y" THEN DUMP GRRPHICS
EXIT GRRPHICS
GOTO End

Recovery: EXIT GRRPHICS 
CfiLL Recover<Erf lag) 

End: SUBEND
CRLL Print<l, 10, 100, 1 , R<*> , B<*) , Erf 1 ag) 
END
REM SUBROUTINE Print. STORED IN FILE "PRINT"
REM
REM SUBROUTINES REQUIRED: NONE
REM
REM PURPOSE: TO PRINT ON THE CRT OR THERMRL PRINTER THE CONTENTS
REM OF R TIME OR FREQUENCY DOMRIN SERIES RRRRY.
REM
REM NUMBER OF LINES IN THE PROGRRM: 84
REM
REM RRGUMENTS: Label flag 0= TIME DOMRIN SERIES 
REM 1= FREQUENCY DOMRIN SERIES
REM Type TYPE OF SERIES (RUTOCQRRELfiTION, RMPLITUBE 
REM SPECTRUM, PHfiSE SPECTRUM ,ETC.) 
REM Nsampfl NUMBER OF SRMPLES IN THE SERIES. 
REM Nsrf SRMPLE INTERVRL OF THE SERIES.
REM G<*> RRRfiY IN WHICH SERIES IS STORED.
REM W<*> RRRRY IN WHICH IMRGINRRY PRRT OF FOURIER
REM SERIES IS STORED.
REM
REM PRRRMTERS TO BE ENTERRED FROM KEYBORRD WHEN PROMPTED BY PROGRRM.
REM 1. Device PRINT TO CRT OR THERMRL PRINTER?
REM 0=CRT ' 1=THERMRL PRINTER
REM 2. Change* CHRNGE NUMBER OF SRMPLES TO BE OUTPUT?. 
REM Y= YES, CHRNGE NO. OF SRMPLES OUTPUT. N= NO. OUTPUT 
REM THE NUMBER SPECIFIED BY THE RRGUMENT Nsampfl. 
REM
SUB Print<Label fl ag, Type, Nsampfi , Nsrf , G<*> , W<*> , Erf lag) 
OPTION BRSE 1
ON ERROR GOTO Recovery 
Nsampf =Nsampf 1 
PRINTER IS 16
PRINT "DO YOU WfiNT OUTPUT ON THE CRT OR THE THERMRL PRINTER?"
INPUT "ENTER<0/1>", Device 
IF Device=l THEN PRINTER IS 0
PRINT "THE NUMBER OF SRMPLES TO BE OUTPUT IS"; Nsampf 
PRINT "DO YOU WISH TO CHRNGE THRT NUMBER? RNSWER YES OR NO <Y/N>"
INPUT "ENTER < Y/N) " , Change* 
IF Change$="N" THEN 3477 
PRINT "HOW MfiNY SRMPLES DO YOU WISH TO BE PRINTED?"
INPUT "ENTER RNY INTEGER NUMBER" , Nsampf 
IF Label flag=0 THEN Title 
PRINT USING Title2
IF Type=2 THEN PRINT "DB RMPLITUDE SPECTRUM" 
IF Type=3 THEN PRINT "LINEfiR RMPLITUDE SPECTRUM" 
IF Type=4 THEN PRINT "WRRPPED PHRSE SPECTRUM" 
IF Type=5 THEN PRINT "UNWRRPPED PHfiSE SPECTRUM" 
IF Type=10 THEN PRINT "FfiURIER COEFFICIENTS" 
PRINT "NUMBER OF SRMPLES=" ; Nsampf 
PRINT "SRMPLING INTERVRL*" ; Nsrf ; "HZ" 
GOTO Print it

Title: PRINT USING Titlel
IF Type=l THEN PRINT "TIME SERIES" 
IF Type=6 THEN PRINT "RUTOCORRELRTION" 
IF Type=7 THEN PRINT "FILTER RESPONSE" 
IF Type=8 THEN PRINT "FILTERED TIME SERIES" 
IF Type=9 THEN PRINT "CROSSCORRELRTION" 
PRINT "NUMBER OF SRMPLES=" ; Nsampf 
PRINT "SRMPLING INTERVRL*" ; Nsrf : "MS"

S2



3D 13 
3515 
3517 
3519 
3521 
3523 
3525 
3527 
3529 
3531 
3533 
3535 
3537 
3539 
3541 
3543 
3545 
3547 
3549 
3551 
3553 
3555 
3557 
3559 
3561 
3563 
3565 
3567 
3569 
3571 
3573 
3575 
3577 
3579 
3581 
3583 
3585 
3587 
3589 
3591 
3593 
3595 
3597 
3599 
.3661 
3663 
3605 
3607 
3609 
3611 
3613 
3615 
3617 
3619 
3621 
3623 
3625 
3627 
3629 
3631 
3633 
3635 
3637 
3639 
3641 
3643 
3645 
3647

Print_it: IF ci_abei__f iag=0? RND (Typeoie? THEN PRINT USING Listi
IF <Labe1_flag=l> flND <Type<>10> THEN PRINT USING List2
IF Type=10 THEN PRINT USING ListS
FOR 1=1 TO Nsampf
K=<I-l>*Nsrf
IF Type<>10 THEN PRINT USING Format;I, K, G< I )
IF Type=10 THEN PRINT USING Format 1;I,K,G(I) , W<I>
NEXT I

Titlel:IMflGE "***",10X"TIME DOMRIN DflTfl"10X,"***" 
Tit1e2:IMflGE "***",10X"FREQUENCY DOMflIN DfiTfl"10X,"***" 
Listl:IMflGE "SfiMPLE",5X"TIME<MS>"8X,"DflTfl" 
List2l IMflGE "SflMPLE",5X"FREGKHZ>"8X, "DflTfl" 
ListS:IMflGE "SflMPLE",5X"FREQ<HZ>"8X,"REflL"8X,"IMfiGINflRY" 
Format:IMflGE IX,4D,5X,4D.3D,5X,S4D.4D 
Formati:IMflGE IX,4D,5X,4D.3D,5X,S4D.4D,5X,S4D.4D

PRINTER IS 16
PRINT "DflTfl PRINTED"
GOTO End 

Recovery: PRINTER IS 16
CflLL RecoverCErf1ag> 

End:SUBEND
SUBPROGRflM Create. STORED OH FILE "CREflTE".

PURPOSE: TO CREFITE RND STORE fl FILE ON fl MOSS STORflGE DEVICE.

SUBROUTINES USED: NONE

fiRGUMENTS fla
Nsamp
H$
H
Hh$

FILE WHERE DflTfl TO BE STORED IS HELD.
LENGTH OF DflTfl IN SflMPLES
PROCESSING HISTORY flRRflY
LflST INDEX USED IN PROCESSING HISTORY flRflY
CHflRflCTER TO BE LflCED IN PROCESSING HISTORY flRRflY
SPECIFYING WHflT DflTfl WflS STORED. 

Maxsam MflXIMUM NUMBER OF SflMPLES IN fla flS ORIGINflLLY
DIMENSIONED IN CflLLING PROGRflM. 

Erflag ERROR FLflG. SET EQUflL TO 1 IF FftTflL ERROR OCCURS

PflRflMETERS TO BE ENTERRED FROM KEYBOflRD WHEN PROMPTED BY- PROGRflM: 
1. File* NflME OF FILE TO BE CREflTED flND/OR WRITTEN TO.

flNY SIX LETTER NflME ENCLOSED IN QUOTES.
FLflG TO DETERMINE IF THE FILE NftMED HflS flLREftDY BEENSpace$

NOTE

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
SUB Create(fla<*),Nsamp,H$<*),H,Hh$,Maxsarn,Erflag>
OPTION BflSE 1
ON ERROR GOTO Recovery
PRINT "IN WHflT FILE IS THE DflTfl TO BE STORED?"
INPUT "ENTER THE FILE NflME ENCLOSED IN QUOTES. ", Fi 1   *
PRINT "HflS SPflCE FOR THIS FILE BEEN CREflTED ON TftPE YET?"
INPUT "ENTER YES OR NO <Y/N)",Space*
IF Spacef="Y" THEN 3631 *
PRINT "FILE SPflCE BEING CREflTED NOW"
CREflTE File*,l,Nsamp*8
flSSIGN #5 TO Fi1e*
ON END #5 GOTO Eofcheck 1
REDIM flaCNsamp)
MflT PRINT #5, 1,'fla
REDIM fla<Maxsam>
H=H+1
H$(H)=Hh*
PRINT "DflTfl STORED ON MftSS STORflGE DEVICE"
GOTO End

CREflTED ON THE MflSS STORflGE 
EXECUTED "CREflTE 11 STflTEMENT, 

IF fl FILE HflS flLREflDY BEEN CREflTED 
ENOUGH TO HOLD Nsamp DflTfl POINTS. 
WILL OCCUR.

DEVICE BY fl PREVIOUSLY
Y=YES N=NO

ON TflPE IT MUST BE LflRGE 
OTHERWISE flN ERROR

NUMBER OF LINES IN THE PROGRflM: 57



3649 Recovery: CHLL Recover(ErfIag)
3651 GOTO End
3653 Eofcheck: BEEP
3655 PRINT "THE FILE BEING WRITTEN TO fl MflSS STORflGE DEVICE HflS ENCOUNTERED"
3657 PRINT "flN END OF FILE MfiRK. REDUCE THE NUMBER OF SRMPLES OR CREflTE fl "
3659 PRINT "LflRGER FILE flND TRY RGRIN."
3661 Erflctg=l
3663 EndlSUBEND

54


